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Resurssien varaus pakettimuotoisessa tiedonsiirrossa 

Nyt esilla oleva keksinto kohdistuu oheisen patenttivaatimuksen 1 joh- 
danto-osan mukaiseen menetelmaan, oheisen patenttivaatimuksen 13 
5 johdanto-osan mukaiseen tiedonsiirtojarjestelmaan, ja oheisen patentti- 
vaatimuksen 18 johdanto-osan mukaiseen langattomaan tiedonsiirto- 
laitteeseen. 

Termilla "langaton tiedonsiirtojarjestelma" tarkoitetaan yleisesti mita 
10 tahansa tiedonsiirtojarjestelmaa, joka mahdollistaa langattoman tie- 
donsiirtoyhteyden langattoman viestimen (MS, Mobile Station) ja jarjes- 
telman kiinteiden osien valilla langattoman viestimen kayttajSn liikku- 
essa jarjestelman toiminta-alueella. Tyypillinen langaton tiedonsiirtojar- 
jestelma on yleinen maanpaallinen matkaviestinverkko PLMN (Public 
15 Land Mobile Network). Valtaosa langattomista tiedonsiirtojarjestelmista 
taman hakemuksen tekemisen aikaan kuuiuvat ns. toisen sukupolven 
matkaviestinjanestelmiin, joista esimerkkina mainittakoon laajalti 
tunnettu GSM-matkaviestinJarjestelma (Global System for Mobile 
telecommunications). Nyt esilla oleva keksinto soveltuu erityisesti kehit- 
20 teilla oleviin pakettivalitteisiin matkaviestinjarjestelmiin. Esimerkkina 
tallaisesta matkaviestinjarjestelmasta kaytetaan tassa selostuksessa 
GPRS-jarjestelmaa (General Packet Radio Service), jonka stan- 
dardointi talla hetkella on kaynnissa. On selvaa, etta keksintoa voidaan 
soveltaa myos muissa matkaviestinjarjestelmissa, joissa 
25 pakettitiedonsiirtoa sovelietaan. 

Yleinen pakettiradiopalvelu GPRS on GSM-matkaviestinjarjestelmaan 
kehitteilla oleva uusi palvelu. GPRS-jarjestelmSn toiminnallinen ympa- 
risto kasittaa yhden tai useamman aliverkkopalvelualueen (subnetwork 

30 service area), jotka on yhdistetty GPRS-runkoverkoksi (backbone net- 
work). Aliverkko kasittaa lukuisia tukisolmuja (SN, Support Node), joista 
tassa selityksessa kaytetaan esimerkkina palvelevia GPRS-tukisolmuja 
(SGSN, Serving GPRS Support Node), jotka on liitetty matkaviestin- 
verkkoon (tyypillisesti liityntayksikon valityksella tukiasemaan) siten, 

35 etta ne voivat tarjota pakettivalityspalveluita langattomille viestimille 
tukiasemien (solujen) valityksella. Matkaviestinverkko tarjoaa paketti- 
kytkentaisen informaation valityksen tukisolmun ja langattoman viesti- 
men valilla. Eri aliverkot on puolestaan liitetty GPRS yhdyskaytava- 



r Saapunut : 3/ 4/ O 15:07; 03 2886282 -> PATREK ASIAKASPALVELU; Sivu 3 

^3/04 fbO 16:09 FAX 03 2886f£2 TAMPEREEN PATENT -> PRH @| 003 



2 



tukisolmujen (GGSN, GPRS Gateway Support Node) valityksella ulkoi- 
seen tietoverkkoon, esimerkiksi yleiseen kytkentaiseen tietoverkkoon 
(PSDN, Public Switched Data Network). GPRS-palvelu mahdollistaa 
siis pakettimuotoisen informaation valityksen langattoman viestimen ja 
5 ulkoisen tietoverkon valilla, jolloin matkaviestinverkon tietyt osat muo- 
dostavat kytkeytymisverkon (access network). 

GPRS-palveluiden kayttamiseksi langaton viestin suorittaa ensin verk- 
koon sisaankirjautumisen (GPRS attach), jolla langaton viestin ilmoittaa 

10 olevansa valmis pakettidatan valitykseen. Sisaankirjautuminen muo- 
dostaa loogisen linkin langattoman viestimen ja tukisolmun SGSN 
valille mahdollistaen lyhytsanomien valityksen (SMS, Short Message 
Services) GPRS-verkon kautta, hakupalvelut (paging) tukisolmun 
kautta, ja saapuvasta pakettidatasta ilmoittamisen langattomalle viesti- 

15 melle. Langattoman viestimen sisaankirjautumisen yhteydessa muo- 
dostaa tukisolmu viela liikkuvuuden hallintatoiminnon (MM, Mobility 
Management) seka suorittaa kayttajan tunnistuksen. Tiedon lahettami- 
seksi ja vastaanottamiseksi suoritetaan pakettidataprotokollan (PDP, 
Packet Data Protocol) aktivointi, jolla langattomalle viestimelle maarite- 

20 taan pakettidatayhteydessa kaytettava pakettidataosoite, jolloin langat- 
toman viestimen osoite on tiedossa yhdyskaytavatukisolmussa. 
Sisaankirjautumisessa muodostetaan siis tiedonsiirtoyhteys langatto- 
maan viestimeen, tukisolmuun ja yhdyskaytavatukisolmuun, jolle yhtey- 
delle maaritetaan protokolla (esim. X.25 tai IP), yhteysosoite (esim. 

25 X. 121 -osoite), palvelun laatutaso ja verkon palvelurajapintalohkon tun- 
niste (NSAPI, Network Service Access Point Identifier). Langaton vies- 
tin aktivoi pakettidatayhteyden pakettidatayhteyden aktivointipyyntosa- 
nomalla (Activate PDP Context Request), jossa langaton viestin ilmoit- 
taa valiaikaisen loogisen linkin tunnuksen (TLLI, Temporary Logical 

30 Link Identity), pakettidatayhteyden tyypin, osoitteen, vaaditun palvelun 
laatutason, verkon palvelurajapintalohkon tunnisteen, ja mahdollisesti 
myos kytkeytymispisteen nimen (APN, Access Point Name). 

Palvelun laatutaso maarittelee mm. sen, kuinka paketteja (PDU, Packet 
35 Data Units) kasitellaan siirron aikana GPRS-verkossa. Esimerkiksi 
yhteysosoitteita varten maaritellyilla palvelun laatutasoilla kontrolloi- 
daan lahetysjarjestysta, puskurointia (pakettijonot) ja pakettien hyl- 
kaysta tukisolmussa ja yhdyskaytavatukisolmussa erityisesti tilanteissa, 
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joissa kahdessa tai useammassa yhteydessa on samanaikaisesti 
paketteja lahetettavana. Erilaiset palvelun laatutasot maarittavat erilai- 
set viiveet pakettien siirtymiselle yhteyden eri paiden valilla, erilaiset 
bittinopeudet ja hylattavien pakettien maara voi eri palvelun laatutason 
5 yhteyksissa olla erilainen. GPRS-jarjestelmaan on muodostetlu nelja 
palvelun laatutasoluokkaa, jotka maarittelevat LLC-kerroksen tarjoaman 
palvelun laatutason yhteydelle. 

Luotettavuus maarittelee sen, kaytetaanko tiedonsiirrossa siirtoyhteys- 
10 kerroksessa LLC (Logical Link Control) ja radiolinkkikerroksessa RLC 
kuittausta (ARQ) vai ei (no ARQ). Lisaksi luotettavuudella maaritellaan 
se, kaytetaanko kuittaamattomassa tiedonsiirrossa suojattua moodla ja 
kayttaako GPRS-runkoverkko TCP- vai UDP-protokollaa yhteyteen 
kuuluvien pakettien siirrossa. 



Oheinen kuva 1 esittaa eraan tunnetun LLC-protokollakerroksen 101 
toimintaa langattomassa viestimessa seka GPRS-tukisolmussa. Lohko 
102 esittaa tunnetun RLC/MAC (Radio Link Control/Media Access 
Control) kerroksen toimintoja, jotka ovattarpeen LLC-kerroksen 101 ja 

20 langattoman viestimen (ei esitetty) valissa. Vastaavasti lohko 103 esit- 
taa tunnetun BSSGP (Base Station Subsystem GPRS Part) kerroksen 
toimintoja, jotka ovat tarpeen LLC-kerroksen 101 ja lahimman palvele- 
van GPRS-tukisolmun (ei esitetty) valissa. LLC-kerroksen 101 ja 
RLC/MAC-kerrosten valista rajapintaa nimitetaan RR-rajapinnaksi ja 

25 LLC-kerroksen 101 ja BSSGP-kerrosten valista rajapintaa nimitetaan 
BSSGP-rajapinnaksi. 

LLC-kerroksen 101 ylapuolella ovattunnetut GPRS liikkuvuuden hallin- 
tatoiminnot 104, SNDCP-toiminnot 105 ja lyhytsanomapalvelutoiminnot 

30 106, jotka kuuluvat kerrokseen 3 tassa esitetyssa kerrosrakenteessa. 
Jokaisella naista lohkoista on yksi tai useampi liitynta LLC-kerrokseen 
101 sen eri osiin kytkeytymiseksi. Loogisen linkin hallintalohkolla 107 
on LLGMM-ohjauslirtynta (Logical Link - GPRS Mobility Management) 
lohkoon 104. Liikkuvuuden hallintatieto reititetaan LLGMM-liitynnan 

35 kautta lohkojen 104 ja LLC-kerroksen ensimmaisen LLE-lohkon 
(Logical Link Entity) valilla. Toinen 109, kolmas 110, neljas 1 1 1 ja viides 
112 LLE-lohko kytkeytyy lohkoon 105 vastaavien liityntojen kautta. 
Naista lohkoista kaytetaan myOs nimitysta QoS 1, QoS 2, QoS 3 ja 
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QoS 4 sen mukaan, minka palvelun laatutason mukaisia paketteja 
nama lohkot kasittelevat. Kuud9s LLC-kerroksen LLE-lohko 113 on 
kytketty lohkoon 106 LLSMS-liitynnan (Logical Link - Short Message 
Service) kautta. Ensimmaisen 108, toisen 109, kolmannen 110, 
5 neljannen 111, viidennen 112 ja kuudennen LLE-lohkon 
palvelurajapintalohkon tunnukset (Service Access Point Identifier) ovat 
vastaavasti 1, 3, 5, 9, 11, ja 7. Jokainen naista LLE-lohkoista on 
kytketty LLC-kerroksessa multipleksauslohkoon 114, joka kasittelee 
yhteyksia RR-rajapinnan kautta lohkoon 102 ja edelleen langattomaan 
10 viestimeen kuten myos yhteyksia BSSGP-liitynnan kautta lohkoon 103 
ja edelleen kohti tukisolmua SGSN. 

Multipleksauslohkon 114 ja alemman kerroksen lohkon 102 valista 
yhteytta langattoman viestimen suuntaan nimitetaan "lahetysputkeksi" 

15 (transmission pipe). Kaikki pakettivirtaukset LLC-kerroksen ylempten 
osien ja alempien kerrosten 102 valilla kulkevat saman multipleksaus- 
lohkon 114 ja lahetysputken kautta. LLC-kerroksen 101 pakettitiedon- 
siirtoa varten voidaan GPRS-jarjestelmassa luoda valiaikaisia paketti- 
virtauksia (TBF, Temporary Block Flow) langattoman viestimen ja mat- 

20 kaviestinverkon valille. Tallaisen valiaikaisen pakettivirtauksen muodos- 
tuksen voi kaynnistaa joko langaton viestin tai matkaviestinverkko. 
Nama valiaikaiset pakettivirtaukset ovat RLC/MAC-kerroksen valiaikai- 
sia pakettivirtauksia, joissa siirretaan LLC-kerroksen tietoa. Valiaikainen 
pakettivirtaus voi olla tarkoitettu tiedonsiirtoon joko matkaviestin- 

25 verkosta langattomaan viestimeen, josta kuvien 2, 3a ja 3b signalointi- 
kaavioissa on kaytetty lyhennetta DL TBF (Downlink TBF), tai langat- 
tomasta viestimesta matkaviestinverkkoon, jolloin vastaavasti on 
kaytetty lyhennetta UL TBF (Uplink TBF). 

• * • 

30 Kuvassa 2 on signalointikaaviona esitetty erasta tunnetun tekniikan 
mukaista pakettitiedonsiirtoa kayttamalla valiaikaisia pakettivirtauksia. 
Pakettivirtauksen muodostus suoritetaan edullisesti ohjauskanavan, 
k| Jten PCCCH tai CCCH, avulla konfiguroimalla pakettikanava PDTCH. 
Tata esittaa lohko 201 kuvassa 2. Sen jalkeen kun valiaikainen paket- 
35 tivirta "s on muodostettu, aloitetaan pakettien siirto (nuoli 202). Jokai- 
"}\ seen matkaviestinverkon langattomalle viestimelle lahettama RLC- 

! ... : paketti sisaltaa pakettien loppubitin (FBI, Final Block Indicator). Taman 

loppubitin tarkoituksena on ilmoittaa langattomalle viestimelle, milloin 

• * • 

• • • 
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matkaviestinverkolla ei enaa ole langattomalle viestimelle kyseisessa 
pakettivirtauksessa lahetettavaa informaatiota, jolloin tama valiaikainen 
pakettivirtaus voidaan lopettaa. Pakettien vastaanottamiseksi langaton 
viestin siirtyy pakettien siirtotilaan (Packet Transfer Mode) ja aloittaa 
5 pakettidatakanavan kuuntelun ja pakettien vastaanoton. 

Viimeiseen lahetettavaan pakettiin (nuoli 203) matkaviestinverkko 
asettaa tasta tiedon, esim. paketin otsikkokentassa olevan pakettien 
loppubitin arvoon tosi (esim. looginen 1-tila). Talloin langaton viestin 

10 tietaa, etta kyseessa oli tassa pakettivirtauksessa viimeinen vastaan- 
otettava paketti. Tassa paketissa on myos varattu lahetysjakso-kentta 
(Relative Reserved Block Period, RRBP), jossa matkaviestinverkko voi 
ilmoittaa langattomalle viestimelle sen, missa aikajaksossa langaton 
viestin voi lahettaa kuittaussanoman. Vastaanotettuaan taman viimei- 

15 sen paketin, langaton viestin lahettaa kuittaussanoman (204) matka- 
viestinverkkoon osoitetussa aikajaksossa ja kaynnistaa ajastimen 
(lohko 205), kuten T3192 GPRS-jarjestelmassa, aikavalvontaa varten. 
Jos pakettivirtauksessa on kaytetty kuittausmoodia (RLC Acknow- 
ledged Mode), langaton viestin lahettaa kuittaussanomana Packet 

20 Downlink Ack/Nack -viestia, jossa loppubitti (FAI, Final Ack Indicator) 
asetetaan arvoon tosi, edullisesti looginen 1-tila. Tama loppubitin arvo 
ilmaisee matkaviestinverkolle sen, etta pakettien uudelleenlahetyksia ei 
(enaa) tarvita, vaan kalkki paketit on saatu vastaanotettua. Jos paketti- 
virtauksessa on kaytetty moodia, jossa ei laheteta kuittauksia (RLC 

25 Unacknowledged Mode), langaton viestin lahettaa kuittaussanomana 
Packet Control Ack -viestin. Langaton viestin jatkaa edelleen paketti- 
datakanavan PDTCH kuuntelua silta varalta, etta langattoman viesti- 
men on lahetettava kuittaussanoma uudelleen, kunnes ajastimeen 
T3192 asetettu aika on kulunut umpeen. Taman jalkeen langaton vies- 

30 tin siirtyy tyhjakayntitilaan. 

My6s matkaviestinverkossa kaynnistetaan ajastin, esim. T3193 GPRS- 
jarjestelmassa, sen jalkeen kun matkaviestinverkko on vastaanottanut 
mainitun kuittaussanoman langattomasta viestimesta. Ajastimeen 
35 maaritetyn ajan kututtua umpeen, matkaviestinverkko vapauttaa vali- 
aikaisen pakettivirtauksen. 
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Mikali langattomalla viestimella on tyhjakayntrtUassa paketteja i lah*et 
tavana langaton viestin ei voi suoraan kaynmstaa na.den pate*™ 
aCls* vaan ensin langattoman viestimen on siirryttava tyhjakaynt, 
^raktiivitilaan (pakettien lahetystilaan). T&manja.keen .angaton 

5 viLin kaynnistaa valiaikaisen pakettiyhteyder )^^^ 
ohjauskanavalla, kuten edella mainitulla PCCCH- ta V C ^ CH -° hl ^ 
kanavalla (lohko 206). Pakettien siirto langattomasta viestimesta ma - 
kaviestinverkkoon voidaan aloittaa sen jalkeen kun valiaikamen paket- 
tivirtaus on muodostettu. Muodostuksessa suomettayaa 

,0 esittavat nuolet 207 ja 208, seka pakettikanavan konf.guro,nt,a lohko 
209 Resurssien pyyntoon ja valiaikaisen pakettivirtauksen muodostuk- 
seen kuluva aika voi olla iopa useita sekunteja. Kaytannossa edella 
kuvatun kaltainen jarjesteiy hidastaa pakettien siirtoa, koska langatto- 
man viestimen on ensin odotettava aikavalvonnan paattym.sta ja si.rryt- 

15 tava tyhjakayntitilaan, ennen kuin uusi valiaikainen pakettivirtaus voi- 
daan muodostaa. Lisaksi yhteyden muodostaminen aiheuttaa ohjaus- 
kanavalle lisakuormitusta. Edella mainitun kaltaisia tilanteita syntyy en- 
tyisesti signalointiprosessien yhteydessa, joissa matkaviestinverkon 
lahettamaan sanomaan langattoman viestimen on lahetettava vastaus 

20 olennaisesti valittbmasti. 

Mikali matkaviestinverkko on pakettien lahetyksen yhteydessa pyytanyt 
langatonta viestinta lahettamaan kuittaussanomia, voi langaton viestin 
naissa kuittaussanomissa iimoittaa matkaviestinverkolle pakettien lahe- 

25 tystarpeesta. Kuitenkaan matkaviestinverkko ei aina pyyda kuittauks.a, 
ioten langattomalla viestimella ei tallaisessa tilanteessa ole mahdoll.- 
suutta pyytaa resursseja pakettien siirtoa varten ennen viimeisen pake- 
tin vastaanoton jalkeista kuittausta. Koska tassa vaiheessa valia.ka.nen 
pakettivirtaus on paattynyt ja langattomalle viestimelle ei ole varattu 

30 yhtaan lahetysaikajaksoa, langaton viestin ei voi lahettaa resurssi- 
pyyntoa. Tama tarkoittaa sita, etta langattoman viestimen on kaytava 
tyhjakayntitilassa, ennen kuin se voi pyytaa resursseja pakettien lahe- 
tysta varten. 

35 Ongelmia pakettivirtauksen pyynnon ajaliaan lahettamisessa voi tulla 
myos kuittausmoodiakin kaytettaessa. Langaton viestin voi asettaa 
kuittaussanomaan resurssien varauspyynnon (Channel Bequest 
Description IE), jolloin matkaviestinverkko voi pyrkia varaamaan 
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resursseja valiaikaisen pakettivirtauksen muodostamiseks. langatto- 
masta viestimesta matkaviestinverkkoon pain. Tassa tilanteessa mat- 
kaviestinverkko lahettaa resurssien osoitussanoman (esim. Packet Up- 
link Assignment) langattomalle viestimelle, minka jalkeen langaton 
5 viestin vol aloittaa pakettien lahetyksen. Kaikissa tilanteissa langaton 
viestin ei kuitenkaan ehdi pyytaa resurssien varaamista, ennen kuin 
langattoman viestimen on lahetettava mainittu kuittaussanoma. Tama 
voi johtua esimerkiksi siita, etta langattoman viestimen pakettivirtauk- 
sessa vastaanottamassa BLC-paketissa valitetaan jonkin sovellus- 
10 kerroksen paketteja (esim. Internet-selainohjelmaan llittyvaa informaa- 
tiota, kuten jonkin kotisivun tietoa), jolloin paketti on siirrettava RLC- 
kerroksesta LLC-kerrokseen. LLC-kerroksessa suoritetaan LLC-kehys- 
rakenteen purku ja siirto TCP/I P-kerrokseen SNDCP-kerroksen kautta. 
TCP/IP-kerroksesta paketin sisaltama informaatio valitetaan sovelluk- 
15 selle. Taman jalkeen sovellus voi muodostaa esimerkiksi vastaus- 
sanoman tahetettavaksi matkaviestinverkon kautta eteenpain. Talloin 
suoritetaan k&anteiset toimenpiteet, eli sovelluskerroksen informaatio 
muunnetaan valikerrosten kautta LLC-kerroksen informaatioksi ja 
edelleen RLC-paketeiksl. Tahan koko prosessiin meneva aika voi olla 
20 niin pitka, ettei RLC-kerrokseen saada tietoa pakettien lahetystarpees- 
ta, ennen kuin RLC-kerroksen kuittaussanoma lahetetaan matka- 
viestinverkkoon. 

GPRS-jarjestelmassa langattomalla viestimella on 13—26 TDMA- 
25 kehyksen mittainen aika (yksl kehys on n. 4,615 ms) lahettaa kuittaus- 
sanoma. Tahan aikaan vaikuttaa se, mika on ollut matkaviestinverkon 
lahettamassa paketissa RRBP-kentan arvo. Tama tarkoittaa sita, etta 
protokollapinon ylemmilla kerroksilla on n. 60—120 ms aikaa muodos- 
taa lahetettava paketti ja siirtaa se RLC-kerrokseen. Kaytsnnon tilan- 
30 teissa tama ei useinkaan onnistu, joten langattoman viestimen on ensin 
siirryttava tyhjakayntitilaan, ennen kuin valiaikainen pakettivirtaus voi- 
daan muodostaa langattomasta viestimesta matkaviestinverkkoon. 

Nyt esilla olevan keksinndn tarkoituksena on pienenta§ edella mainittu- 
35 ja epakohtia ja aikaansaada tehokkaampi menetelma ja jarjestelma 
langattoman viestimen ja matkaviestinverkon valisessa pakettimuotoi- 
sessa tiedonsiirrossa. Keksinto perustuu siihen ajatukseen, etta sen 
jalkeen kun kulloinkin suoritettavan pakettien siirron viimeinen paketti 
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on siirretty matkaviestinverkosta langattomaan paatela.ttee se en. I uten 
r a ngattomaan viestimeen, lahetetaan matkaviestinverkosta » 
sanom- langattomalle pamelaitteelle, Johon .angaton paatelaite vo, 
fahettaa vastauksen ja tarvittaessa pyytaa resursseja 'angattoma^a 
5 nStteesta matkaviestinverkkoon pain suoritettavaa aedonsnrtoa 
SSTE : langattomassa p.ate.artteessa on paketteia lahetettavana^ 
voidaan aloittaa valiaikaisen pakettivirtauksen muodostus ilman etta 
fcngaton viestin siirtyy vali.la tyhiakayntiti.aan. Keksmnon muka.seHe 
menetelmalle on tunnusomaista se, mitt on esitetty ohe.sen patentt- 
10 ^muksen 1 tunnusmerkkiosassa. Keksinnon 

iariestelmalle on tunnusomaista se, mrta on esrtetty ohe.sen 
pSttivaatimuksen 13 tunnusmerkkiosassa. Keksinnon mukarseNe 
langattomalle tiedonsiirtolaitleelle on viela tunnusoma.sta se, mrta on 
esitetty oheisen patenttivaatimuksen 18 tunnusmerkkiosassa. 

15 Nyt esilla olevalla keksinnolla saavutetaan merkittavia etuja ^netun 
tekniikan mukaisiin menetelmiin ja jarjestelmiin verrattuna. Keksinnon 
mukaisella menetelmalla voidaan pakettien siirto langattomasta v.est.- 
mesta kaynnistaa nopeammin kuin tunnetun tekniikan muka.sissa rat- 

20 kaisuissa. Lisaksi keksinnolla voidaan vahentaa ohjauskanavalla suon- 
tettavaa liikennetta valiaikaista pakettivirtausta muodostettaessa, joten 
matkaviestinverkon resursseja saadaan tehokkaammin hyodynnettya. 

Keksintoa selostetaan seuraavassa tarkemmin viitaten samalla oheisi.n 
25 piirustuksiin, joissa 

kuva 1 esittaa erasta tunnetun tekniikan mukaista protokollapinoa, 

kuva 2 esittaa pelkistettyna slgnalointikaaviona tunnetun tekniikan 
30 mukaista pakettiyhteyden muodostusta, 

kuva 3a esittaa pelkistettyna signalointikaaviona keksinnon eraan 
edullisen suoritusmuodon mukaista pakettiyhteyden muo- 
dostusta langattomasta viestimesta matkaviestinverkkoon, 

35 kuva 3b esittaa pelkistettyna signalointikaavlona tilannetta, jossa 
langattomassa viestimessa ei ole matkaviestinverkkoon 
lahetettavia paketteja, ja 
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kuva 4 esittaa erasta edullista jarjestelmaa, jossa keksintoa voi- 
daan soveltaa. 

Esimerkkina seuraavassa k e ksinn6n sdullisen ^ oritusm "° t ^ n G 8 ^; 
tuksessa kaytetaan kuvassa 4 pelkistettyna kaav,ona esrtettya GPRS 

ttedonsiirtoladastelmaa. mutta on seivaa ette, 

oterajoitettu atnoastaan tahan M~MmUn. v-"-££ 

daan soveltaa myes muissa viest« S ,aneste.r™ss ? .o-ss i kayte 
taan pakettimuotolsta uedonvslitysta. GPRS-jarjestelmaa soveltavassa 
rnatkaviestinverkossa NW tiedonvalitys langattoman viesumer, MS ja 
matkaviestlverkon NW tukisolmun SGSN vUU suoritetaan edulhsest, 
tukiaseman BS valityksella. 

Seuraavassa selostetaan ensin pakettien siirtoa matkaviestinverkosta 
NW langattomaan viestimeen MS pain. Oletetaan, etta langaton viestin 
MS on tyhjakayntitilassa ]a etta langaton viestin MS kuuntelee jollakm 
ohjauskanavalla suoritettavaa liikennetta havaitakseen langattomalle 
viestimelle mahdollisesti lahetettyja sanomia. 

Pakettien siirron kaynnistamiseksi aloitetaan ensin valiaikaisen paketti- 
virtauksen muodostustoimenpiteet. Seuraavassa esimerkissa valiaikai- 
sen virtauksen muodostusta selostetaan kayttaen ohjauskanavana 
PCCCH-kanavaa, mutta vastaavat periaatteet soveltuvat myos CCCH- 
25 kanavan tapaukseen. Oheisessa kuvassa 3a on esitetty pelkistettyna 
signalointikaaviona tata yhteyden muodostusta ja pakethen snrtoa lan- 
gattoman viestimen MS ja matkaviestinverkon NW valilla. Vastaavast, 
kuvassa 3b on esitetty pelkistettyna signalointikaaviona tilannetta, jossa 
langattomasta viestimesta MS ei aloiteta pakettien lahetysta matka- 
30 viestinverkosta NW vastaanotettujen pakettien lahetyksen paatyttya. 
Tilanteessa. jossa matkaviestinverkosta NW on LLC-kerroksen paket- 
teja lahetettavana. langattomalle viestimelle MS, kaynnistaa tuk.solrnu 
SGSN valiaikaisen yhteyden muodostuksen. Langaton viestin on talloin 
edullisesti tyhjakayntitilassa (Idle mode) ja kuuntelee ohjauskanavalla 
35 tapahtuvaa liikennetta. Tiedonsiirtoa varten suoritetaan pakett.kanavan 
PDTCH konfigurointi (lohko 301), jossa varataan resurss.t pakettiyhteyt- 
ta varten Matkaviestinverkko NW varaa yhden tai useamman paketti- 
kanavan (PDTCH, Packet Data Traffic Channel) yhteytta varten. 



20 
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Varattavien kanavien (esim. afkajaksojen) maaraan vaikuttavat mm. 
matkaviestinverkon NW operaattorin suorittamat asetukset, yhteydelle 
varattava palvelun laatutaso, vastaanottavan langattoman viestimen 
pakettiyhteysominaisuudet, yms. Matkaviestinverkko NW lahettaa 

5 pakettiyhteyden varaussanoman (Packet Downlink Assignment) langat- 
tomalle viestimelle MS. Varaussanomassa voidaan valittaa mm. paket- 
tiyhteyden tunnuksen (TFI, Temporary Flow Identity), ajoitustietoa, 
jonka perusteella langaton viestin vol arvioida datapakettien lahetyksen 
aloitushetken, seka tietoa siita, missa aikajaksossa tai aikajaksoissa 

10 kyseisen pakettiyhteyden paketteja siirretaan. Pakettien vastaanottami- 
seksi langaton viestin siirtyy pakettien siirtotilaan (Packet Transfer 
Mode) ja edullisesti kaynnistaa ajastimen. Tasta ajastimesta kaytetaan 
tunnusta T3190 GPRS-jarjestelmassa. Taman jalkeen langaton viestin 
aloittaa pakettidatakanavan kuuntelun ja pakettien vastaanoton. Ajasti- 

15 men tarkoituksena on estaa langattoman viestimen jaaminen pakettien 
vastaanottotilaan virhetilanteissa ja pakettien lahetyksen paatyttya. 
Vikatilanteita voi syntya mm. silloin, kun langaton viestin ei jostain 
syysta saa vastaanotettua paketteja tai matkaviestinverkko ei laheta 
paketteja. Tassa selityksessa ei vikatilanteita tarkastella lahemmin, 

20 vaan se on sinansa tunnettua tekniikkaa. 

Matkaviestinverkko lahettaa paketteja pakettikanavalla PDTCH (nuoli 
302). Langaton viestin MS vastaanottaa kunkin paketin ja lahettaa 
kuittaussanoman, mikali matkaviestinverkko NW on sita pyytanyt.. 

25 Kuittaussanoman avulla langaton viestin MS voi informoida matka- 
viestinverkkoa NW siita, etta paketti on vastaanotettu joko virheetto- 
masti (ACK) tai vastaanotossa on tullut virheita (NACK). Jos matka- 
viestinverkko NW on pyytanyt kuittaussanomienlahetysta, voj langaton 
viestin MS kuittaussanoman yhteydessa myos ilmorttaa matkaviestin- 

30 verkolle NW pakettien lahetystarpeesta niin kauan kuin valiaikainen 
pakettivirtaus DL TBF on aktivoituna. 

Viimeiseen lahetettavaan pakettiin (nuoli 303) matkaviestinverkko NW 
asettaa tiedon pakettien loppumisesta, esim. paketin otsikkokentassa 
35 olevan loppubitin (FBI, Final Block Indicator) arvoon tosi (esim. loogi- 
nen 1-tila)- Talloin langaton viestin MS tietaa, etta kyseessa oli tassa 
pakettivirtauksessa viimeinen vastaanotettava paketti. Langaton viestin 
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lahettaa kuittaussanoman matkaviestinverkkoon (nuoli 304) ja kaynnis- 
taatoisen ajastimen, kuten T3192 GPRS-jarjestelmassa (lohko 305). 

Sen jalkeen kun matkaviestinverkko NW on saanut tiedon siita, etta 
5 viimeinenkin paketti on vastaanotettu, keksinnon eraan edullisen suori- 
tusmuodon mukaisessa jarjestelmassa matkaviestinverkko lahettaa 
kyselysanoman 306 (esim. Packet Power Control/Timing Advance 
(RRBP)), jossa kyselytieto (GPRS-jarjestelmassa RRBP-kentta) on 
asetettu ja langaton viestin voi vastata kyselyyn kyselysanomassa 
10 ilmoitettua langattomalle viestimelle MS varattua radioresurssia kayt- 
taen. Lisaksi tassa kyselysanomassa kaytetaan edullisesti samaa lan- 
gattomalle viestimelle varattua tunnusta TFI, kuin paattyneessa paket- 
ttvirtauksessa kaytettiin. Kyselytiedon asettaminen sanomassa merkit- 
see kavtannossa sita, etta langattomalta viestimelta MS odotetaan 
15 vastaussanoman lahetysta varatussa radioresurssissa. 

Jos langattomalla viestimella MS on kuitenkin paketteja lahetettavana, 
ei se laheta normaalia pakettikuittaussanomaa (Packet Control 
Acknowledgement), vaan vastaanotettuaan taman kyselysanoman 

20 langaton viestin lahettaa pakettiresurssien varauspyynnon 307 
(PACKET_RESOURCE_REQUEST) matkaviestinverkkoon NW vali- 
aikaisen pakettivirtauksen muodostamiseksi pakettien siirtoa varten, 
mikali langattomassa viestimessa MS on paketteja odottamassa lahe- 
tysta. Lisaksi langaton viestin MS edullisesti kaynnistaa ajastimen 

25 T3168 ja jatkaa pakettikanavien PDTCH kuuntelua. Muussa tapauk- 
sessa langaton viestin MS vastaa normaalisti kuittaussanomalla 310 
(kuva 3b) (PACKET_CONTROL_ACKNOWLEDGEMENT). Jos langa- 
ton viestin MS lahetti pakettiresurssien varauspyynnon, matkaviestin- 
verkko NW havaitsee talloin sen, etta langattomalla viestimella MS on 

30 paketteja lahetettavana ja voi aloittaa resurssien varauksen uutta vali- 
aikaista pakettivirtausta varten. 

Mikali langaton viestin MS lahetti resurssien varauspyynnon 307 mat- 
kaviestinverkkoon NW, tutkitaan, onko si I la hetkella riittavasti resurs- 
35 seja pakettivirtauksen muodostusta varten. Mikali resursseja on riitta- 
vasti, lahettaa matkaviestinverkko NW pakettivirtauksen osoitussano- 
man 308 PACKET_UPLINK_ASSIGNMENT langattomalle viestimelle 
MS. Sen jalkeen kun valiaikaisen pakettivirtauksen muodostamisessa 
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tarvittavat konfirgurointitolmenpiteet on suoritettu, 

vo, aloinaa pakettlen sllrron olennalsesti valrttomast, (lohko 309). 

Taman jalkeen toiminta jatkuu sinansa tunnetulla tavalla. 

Keksinn6n eraan toisen edullisen suoritusmuodon mukaisessa jarjes- 
tetLa iota kuva 3c esittaa pelkistettynS s ignalo,ntkaav,ona. to.mi- 
seumavastl. Sen ja.k e en kun matkaviestinverkko NW on saanut 
r 0 n S Ita, etta v—km paketti on 

verkko lahettaa datakanavalla osoftussanoman 310 (esim. Packet up 
iink Assignment), jossa langattomalle viestimelle on ilmoitettu se missa 
aikaiaksossa se tarvittaessa voi lahettaa vateukaisen pakettiresurss.en 
varauspyynnen 307. Taman iaikeen toimitaan kuten kuvassa 3a on 

esitetty. 

KeksinnOn viela eraan edullisen suoritusmuodon mukaisessa jarjestel- 
massa voidaan toimia myos seuraavasti (kuva 3d). Matkav,estmverkko 
lahettaa 311 viimeisen datapaketin uudestaan sen jalkeen kun matka- 
viestinverkko NW on saanut tiedon siita, etta viimeinenkin pakett. on 
vastaanotettu. Tassa uudelleen lahetetyssa paketissa on lopputieto 
asetettu arvoon tosi, ja langattomalle viestimelle on osoitettu resurss. 
kuittauksen lahettamista varten. Usaksi tassa toistettavassa pakefssa 
voidaan myos RRBP-kentan arvo pyrkia asettamaan sellaiseksi, etta 
langatomalla viestimella MS olisi mahdollisimman pitka aika kurttaus- 
sanoman lahettamiseen. Langattoman viestimen odotetaan lahettavan 
kuittaus tahan sanomaan. Jos nyt RLC-kerrokselle langattomassa vies- 
timessa on tullut tieto, etta paketteja on lahetettavana matkav,estm- 
verkkoon voi langaton viestin lahettaa valiaikaisen pakettiresurss.en 
varauspyynndn 307, kuten jo aikalsemmin tassa selityksessa on es.- 
tetty, asettamalla kuittaussanomaan resurssien varauspyynto. 

Vastaanotettuaan kuittaussanoman matkaviestinverkko tutkll, onko 
siina resurssien varauspyynto asetettu. Jos slta ei ole asetettu, vo. mat- 
kaviestinverkko toistaa tata viimeisen paketin lahetysta N kertaa, missa 
N on ennalta valittu arvo. Talloin langattomalle viestimelle annettavan 
resurssien pyyntoajan pituutta voidaan jo olemassa olevissa janestel- 
missa asettaa sopivaksi valitsemalla N siten, etta toisaatta tarpeetto- 
man pitkilta odotusajoilta valtytaan, ja toisaalta langattomalla viest.melia 
on kaytannan tilanteissa paasaantoisesti riittava aika resurssien 
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varauspyynnon lahettamiseen. Jos matkaviestinverkko NW havaitsi, 
etta resurssien varauspyynto on asetettu, aloittaa matkaviestinverkko 
toimenpiteet valiaikaisen pakettivirtauksen muodostamiseksi ja lopettaa 
viimeisen paketin toistolahetykset. Tassa suoritusmuodossa langaton 
5 viestin kaynnistaa ajastimen T3192 sopivimmin uudelleen kuittaus- 
sanoman lahetyksen yhteydessa. Vastaavasti matkaviestinverkko NW 
kaynnistaa ajastimen T3193 uudelleen vastaanotettuaan kuittaussano- 
man langattomalta viestimelta MS. 

10 Edella mainittujen ajastimien T3168, T3192 kaynnistyksen tarkoituk- 
sena on mm. estaa langattoman viestimen MS jaaminen odottamaan 
matkaviestinverkon NW lahettamia sanomia tarpeettoman pitkaksi 
ajaksi, esim. vikatilanteissa. Talloin, mikali langaton viestin MS ei vas- 
taanota matkaviestinverkosta NW esim. pakettiyhteyden osoitussano- 

15 maa 308, ennen kuin ajastimeen T3192 asetettu aika on kulunut 
umpeen, slirtyy langaton viestin MS edullisesti tyhjakayntitilaan sinansa 
tunnetusti. 

Keksinnon viela eraan edullisen suoritusmuodon mukaisessa jarjestel- 
20 massa matkaviestinverkko NW ei automaattisesti laheta kyselysano- 
maa 306 viimeisen lahetetyn datapaketin jalkeen, vaan matkaviestin- 
verkko NW paattelee esim. siirrettavan informaation tyypin perusteella 
sen, onko odotettavissa pakettien siirtotarvetta langattomasta viesti- 
mesta MS matkaviestinverkkoon NW. Tallainen tilanne on edullisesti 
25 esim. silloin, kun siirrettava informaatio on matkaviestinverkon NW ja 
langattoman viestimen MS signalointisanomia, joihin langattomalta 
viestimelta MS odotetaan vastaussanomaa. 

Keksinnon viela eraan edullisen suoritusmuodon mukaisessa jarjestel- 
30 massa voi langaton viestin MS pattella sen, onko silla mahdollisesti 
tarve pakettien lahetykseen matkaviestinverkkoon NW sen jalkeen, kun 
langaton viestin MS on vastaanottanut matkaviestinverkosta NW lahe- 
tetyt paketit. Talloin voidaan toimia edullisesti seuraavasti. Langaton 
viestin MS asettaa viimeiseen vastaanotettuun pakettiin lahettamaansa 
35 kuittaussanomaan tiedon siita, etta langattomalla viestimella MS voi olla 
pakettien lahetystarve suhteellisen pian. Talloin tama tleto voi sisaltaa 
aikatiedon, jonka kuluttua langaton viestin MS tarvittaessa pyytaa 
resursseja pakettien lahetysta varten. Matkaviestinverkko voi talloin 
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asettaa aikavalvonnan ja yllapitaa uuden valiaikaisen pakettivirtauksen 
muodostamiseksi tarvittavaa informaatiota. Tassa suoritusmuodossa 
matkaviestinverkko NW lahettaa keksinnon ensimmaisen edullisen 
suoritusmuodon selostuksen yhteydessa mainitun kyselysanoman 306 

5 edullisesti langattoman viestimen MS ilmoittaman aikatiedon kuluttua. 
Vastauksena tahan kyselyanomaan langaton viestin MS lahettaa maini- 
tun resurssien varauspyynnon 307 tilanteessa, jossa langattomalla 
viestimella MS on paketteja lahetettavana. Mikaii paketteja ei kuiten- 
kaan ole lahetettavana mainitun aikavalvontatiedon maaritteleman ajan 

10 kuluessa, toiminta jatkuu edullisesti tunnetun tekniikan mukaisesti. 
Talla jarjestelylla voidaan viela vahentaa radioresurssien kayttda 
pakettivirtauksia muodostettaessa. 

Keksinnon mukaisella jarjestelylla voidaan yhteisten ohjauskanavien 
15 kuormitusta vahentaa, koska resurssien varauspyynto voidaan edella 
esitetyn kaltaisissa tilanteissa toteuttaa sellaista datakanavaa kayttaen, 
joka on osoitettu ainakin kyseiselle langattomalle viestimelle. Ohjaus- 
kanavista vapautuu talloin resursseja muuhun sanomavalitykseen. 

20 Edella keksinnon kuvauksessa mainittua lahetysjakso-kenttaa RRBP 
voidaan mm. GPRS-jarjestelmassa! soveltaa edullisesti seuraavalla 
tavalla. Kentalle on talla hetkella varattu kaksi bittia, joiden merkitys nyt 
esilla olevaa keksintda sovellettaessa voidaan eraassa esimerkki- 
jarjestelmassa maaritella seuraavan taulukon 1 mukaisesti. 



B0 


B1 


Lanqattomalle viestimelle varattava lahetysjakso 


O 


0 


TDMA-kehysnumero = (N+1 3) mod 2715648 


0 


1 


TDMA-kehysnumero = (N+1 7 tai N+1 8) mod 271 5648 


1 


0 


TDMA-kehvsnumero = (N+21 tai N+22) mod 2715648 


1 


1 


TDMA-kehysnumero = (N+52 tai N+78) mod 2715648 





TAULUKKO 1 



Kun langaton viestin MS vastaanottaa sanoman, joka sisaitaa mainitun 
lahetysjakso-kentan RRBP, langattoman viestimen MS on tulisi vas- 
30 tausjakso-kentan arvosta riippuen lahettaa vastaussanoma matka- 
viestinverkkoon NW n. 60 — 120 ms (taulukon 3 ensimmaista vaihto- 
ehtoa) kuluessa taman sanoman vastaanottamisesta. Lahetys- 
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jakso.kentasta on varattu tassa edullisessa suoritusmuodossa yksi rivi 
(B0=1, B1=1) sellaista tilannetta varten, jossa langattomalle viestimelle 
varataan pidempi aika vastaussanoman muodostamiselle. Taulukon 1 
esimerkissa tama tarkoittaa sita, etta langattomalla viestimella MS on n. 
5 240 ms ((N+52) mod 2715648) tai jopa n. 360 ms ((N+78) mod 
2715648) aikaa vastaussanoman muodostamiseen. Talloin valiaikaisen 
pakettivirtauksen langattomasta viestimesta MS matkaviestinverkkoon 
NW muodostaminen voidaan toteuttaa esim. seuraavasti. 

10 Matkaviestinverkko NW asettaa viimeiseen datakehykseen otsikko- 
kentassa olevan loppubitin arvoon tosi seka lahetysjakso-kenttaan 
arvon 3 (B0=1, B1=1), mikali langattomalla viestimella ei sllla hetkella 
ole valiaikaista pakettivirtausta matkaviestinverkon suuntaan. Vastaus- 
sanomaan langaton viestin asettaa tarvlttaessa tiedon valiaikaisen 

15 pakettivirtauksen muodostustarpeesta. Jos sen sijaan tallainen vali- 
aikainen pakettivirtaus jo on olemassa, matkaviestinverkko asettaa 
mainittuun lahetysjakso-kenttaan edullisesti arvon 0 (B0=0, B1=0), jol- 
loin valiaikainen pakettivirtaus matkaviestinverkosta langattoman vies- 
timen suuntaan saadaan lopetettua mahdollisimman nopeasti. 

20 

Taman edella esitetyn suoritusmuodon etuna on mm. se, ettei tarvita 
uuden kyselysanoman lahettamista matkaviestinverkosta NW langat- 
tomaan viestimeen MS, vaan langattomalle viestimelle jaa tasta huoli- 
matta enemman aikaa kuittaussanoman muodostamiseen verrattuna 
25 tunnetun tekniikan mukaisiin ratkaisuihin. 

Valiaikaisissa pakettivirtauksissa siirrettavat paketit voivat olla esim. 
jonkin sovelluksen informaation siirtoon kaytettavia paketteja, jolloin 
: informaatiopaketit siirretaan sinansa tunnetusti sovellustasolta protokol- 

30 lapinon alemmille kerroksille siirrettavaksi RLC/MAC-kerroksen paket- 
teina. SNDCP-lohkossa (Subnetwork Dependent Convergence Proto- 
col) paketit jaotellaan tarvittaessa eri jonoihin sen mukaan, minkalaisia 
palvelun laatutasovaatimuksia kuhunkin pakettiin on m§aritetty, Kuvas- 
sa 1 on esitetty esimerkinomaisesti neljaa palvelun laatutasoa QoS 
,. : 35 (Quality of Service): ensimmainen luokka, toinen luokka, kolmas luokka 
... ja neljas luokka. Taman keksinnon soveltamisen kannalta ei kuitenkaan 

ole sinansa merkitysta silla, minkalaisia palvelun laatutasovaatimuksia 
eri paketeille on asetettu. 
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SNDCP-lohko valittaa paketit laatutasoa vastaavan palvelurajapinta- 
lohkon (SAP, Service Access Point) kautta LLC-kerrokseen. Tahan 
linkkiyhteyskerrokseen on muodostettu edullisesti yksi LLE-lohko 
(Logical Link Entity) kullekin palvelun laatutasoa vastaavalle paketti- 
jonolle. 

LLE-lohko toteuttaa LLC-protokollakerroksen toiminnot, kuten mahdolli- 
set pakettien uudelleenlahetykset. LLC-kerroksen alapuolella langatto- 
man viestimen ja matkaviestinverkon valisessa liitynnassa on kuvan 1 
protokollapinossa radiolinkkikerros RLC/MAC (Radio Link Control/ 
Medium Access Control). Tassa kaytetyn esimerkin mukaisessa pro- 
tokollapinossa tama on toteutettu yhdella RLC-lohkolla, joka huolehtii 
mm. resursslen varaamisen pyytamisesta matkaviestlnverkkoon pain 
kaikille radiotielle lahetettaville paketeille. 

Kuvassa 1 on LLE-lohkon ja RLC-lohkon valille muodostettu tiedon- 
siirtoyhteys RR-rajapinnan kautta, mutta on selvaa, etta keksinnon 
yhteydessa voidaan kayttaa myos useammasta RLC-lohkosta koostu- 
vaa jarjestelya. 

Kuvassa 4 on esitetty televerkon yhteyksia pakettikytkentaisessa 
GPRS-palvelussa. Verkon infrastruktuurin paaelementti GPRS-palve- 
luja varten on GPRS-tukiaolmu, ns. GSN (GPRS Support Node). Se on 
liikkuvuusreitittaja joka toteuttaa kytkennan ja yhteistyoskentelyn eri 
dataverkkojen valilla, esim. yleiseen pakettidataverkkoon PSPDN 
(Public Switched Packet Data Network) yhteyden Gi kautta tai toisen 
operaattorin GPRS-verkkoon yhteyden Gp kautta, liikkuvuuden hallin- 
taa GPRS-rekisterien kanssa yhteyden Gr valityksella ja datapakettien 
valittamisen langattomille viestimille MS niiden sijainnista riippumatta. 
Fyysisesti GPRS-tukisolmu GSN voidaan integroida matkapuhelinkes- 
kuksen kanssa MSC (Mobile Switching Center) tai se voi olla erillisena 
verkkoelementtina perustuen dataverkkoreitittajien arkkitehtuuriin. 
Kayttajadata kulkee suoraan tukisolmun GSN ja tukiasemista BTS ja 
tukiasemaohjaimista BSC muodostuvan tukiasemajarjestelman BSS 
valilla yhteyden Gb kautta, mutta tukisolmun GSN ja matkapuhelinkes- 
kuksen MSC valilla on signalointiyhteys Gs. Kuvassa 4 yhtenaiset viivat 
lohkojen valilla kuvaavat dataliikennetta (ell puheen tai datan siirtoa 



punut: 3/ 4/ O 16:12; 03 2888282 -> PATREK ASIAKASPALVELU; Sivu 18 

,03/04 ;00 16:15 FAX 03 28_86jfi^ TAM PEREEN PATENT PRH 3)018 



28862^^ 



17 



digitaalisessa muodossa) ja katkoviivat signalointia. Fyysisesti data voi 
kulkea transparent matkapuhelinkeskuksen MSC kautta. Radioraja- 
pinta langattoman viestimen MS ja kiintean verkon valilla kulkee tuki- 
aseman BTS kautta ja on merkltty viitteella Urn. Viitteet Abis ja A 

5 kuvaavat rajapintaa tukiaseman BTS ja tukiasemaohjaimen BSC valilla 
ja vastaavasti tukiasemaohjaimen BSC ja matkapuhelinkeskuksen 
MSC valilla, joka on signalointiyhteys. Viite Gn kuvaa yhteytta saman 
operaattorin eri tukisolmujen valilla. Tukisolmut on tavallisesli jaettu 
yhdystukisolmuihin GGSN (Gateway GSN) ja palveleviin ell 

10 kotitukisolmuihin SGSN (Serving GSN) kuten kuviossa 4 on esitetty. 
GSM-jarjestelma on aikajakomonikayttotyyppinen (TDMA, Time 
Division Multiple Access) jarjestelma, jossa liikennointi radiotiella on 
aikajakoinen tapahtuen perakkain toistuvissa TDMA-kehyksissa, joista 
kukin muodostuu useasta (kahdeksasta) aikavalista. Kussakin 

15 aikavalissa lahetetaan informaatiopaketti aarellisen kestoisena 
radiotaajuisena purskeena, joka muodostuu joukosta moduloituja 
bitteja. Aikavaleja kaytetaan paaasiassa ohjauskanavina ja 
liikennekanavina. Liikennekanavilla siirretaan puhetta ja dataa ja 
ohjauskanavilla suoritetaan merkinantoa tukiaseman BTS ja 

20 langattomien viestimien MS valilla. 

Keksinnon mukainen RLC-lohko seka sen toiminnallisuus voidaan 
toteuttaa nykyisissa matkavjestinjarjestelmissa kaytettaviin la'rtteistoihin 
ohjelmallisilla muutoksilla paaasiassa protokollapinojen toteutusosuuk- 

25 siin. Langattomassa paatelaitteessa MS toiminnot voidaan toteuttaa 
suurelta osin suoritinvalineiden CPU yhteyteen ainakin osittain ohjel- 
mallisesti. Nama suoritinvalineet CPU kasittavat edullisesti ainakin 
yhden suorittimen ja ne voivat olla toteutettu esim. sovelluskohtaisesti 
ohjelmoitavan integroidun piirin (ei esitetty) avulla. Radiotiedonsiirtoa 

30 varten langattomaan viestimeen MS on muodostettu radio-osa RF 
sinansa tunnetusti. 

Nyt esilla olevaa keksintoa ei ole rajoitettu ainoastaan edella esitettyihin 
suoritusmuotoihin, vaan sita voidaan muunnella oheisten patenttivaati- 
35 musten puitteissa. Keksintoa voidaan soveltaa myos esimerkiksi 
UMTS-jarjestelmassa (Universal Mobile Telecommunication System). 
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Patftnttivaatimukset: 

1 . Menetelma pakettien siirron jarjestamiseksi langattoman tiedonsiirto- 
laitteen (MS) ja matkaviestlnverkon (NW) valilla, jossa menetelmassa 

5 pakettien siirtamiseksi langattoman tiedonsiirtolaitteen (MS) ja mat- 
kaviestinverkon (NW) valilla muodostetaan valiaikaisia pakettivirtauk- 
sia (UL TBF, DLTBF), joissa tietoa siirretaan yhdessa tai useammassa 
pakettikanavassa (PDTCH) joko ensimmaiseen suuntaan matkaviestin- 
verkosta (NW) langattomaan tiedonsiirtolaitteeseen (MS), tai toiseen 

10 suuntaan langattomasta tiedonsiirtolaitteesta (MS) matkaviestin- 
verkkoon, ja jossa menetelmassa pakettivirtauksessa tiedonsiirron lop- 
puessa asetetaan lahetettavaan pakettiln (302) tieto pakettivirtauksen 
paattymisesta, tunnettu siita, etta pakettien siirron mainitussa ensim- 
maisessa suunnassa loputtua, matkaviestinverkosta (NW) lisaksi lahe- 

15 tetaan ainakin yksi kyselysanoma (306) langattomaan tiedonsiirto- 
laitteeseen (MS), ja etta mikali langattomassa tledonsiirto- 
laitteessa (MS) on paketteja lahetettavana matkaviestinverkkoon (NW), 
langattomasta tiedonsiirtolaitteesta lahetetaan mainittuun sanomaan 
(306) vastaussanoma (307), johon langaton tiedonsiirtolaite (MS) aset- 

20 taa tiedon pakettien lahetystarpeesta. 

2. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta 
valiaikaisten pakettivirtausten muodostaminen suoritetaan yhdessa tai 
useammassa ohjauskanavassa (PCCCH, CCCH, PACCH) valitettavan 

25 signalointitiedon avulla. 

3. Patenttivaatimuksen 1 tai 2 mukainen menetelma, tunnettu siita, 
etta lahetettavan informaation kasittely suoritetaan protokollapinon 
mukaan, jossa protokollapinossa on ainakin RLC/MAC-kerros. 

30 

4. Patenttivaatimuksen 1 , 2 tai 3 mukainen menetelma, tunnettu siita, 
etta mainittu vastaussanoma (307) on pakettiresurssien varauspyynto- 
sanoma. 

35 5. Jonkin patenttivaatimuksen 1 — 4 mukainen menetelma, tunnettu 
siita, etta mainittuna kyselysanomana (306) kaytetaan viimeksi lahetet- 
tya pakettia (302). 
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6. Jonkin patenttivaatimuksen 1 — 4 mukainen menetelma, tunnettu 
siita, etta mainittuna kyselysanomana (306) kaytetaan Packet Power 
Control/Timing Advance -sanomaa. 

5 7. Jonkin patenttivaatimuksen 1 — 4 mukainen menetelma, tunnettu 
siita, etta mainittuna kyselysanomana (306) kaytetaan osoitussanomaa 
Packet Uplink Assignment. 

8. Patenttivaatimuksen 5, 6 tai 7 mukainen menetelma, tunnettu siita, 
1 0 etta mainittua kyselysanoman (306) lahetysta toistetaan, jolloin mene- 

t el mass a suoritetaan lisaksi seuraavia vaiheita: 

- langattomasta viestimesta lahetetaan vastaussanoma (307), johon 
langaton tiedonsiirtolaite (MS) asettaa tiedon pakettien lahetys- 
tarpeesta, 

15 - matkaviestinverkossa vastaanotetaan mainittu vastaussanoma (307) 
ja tutkitaan, onko vastaussanomaan asetettu mainittu tieto pakettien 
lahetystarpeesta, jolloin mikali tieto pakettien lahetystarpeesta on 
asetettu, aloitetaan valiaikaisen pakettivirtauksen langattomasta 
viestimesta matkaviestinverkkoon muodostus, muussa tapauksessa 

20 lahetetaan mainittu kyselysanoma (306) uudestaan. 

9. Jonkin patenttivaatimuksen 1 — 8 mukainen menetelma, tunnettu 
siita, etta matkaviestlnverkko on GPRS-pakettiverkko. 

25 10. Jonkin patenttivaatimuksen 1 — 5 mukainen menetelma, jossa lan- 
gattomalla tiedonsiirtolaitteella (MS) on ainakin aktiivitila ja tyhjakaynti- 
tila, tunnettu siita, etta mikali langattomalla tiedonsiirtolaitteella (MS) ei 
ole siirrettavia paketteja lopetettaessa pakettien siirto ensimmaisessa 
suunnassa, asetetaan langaton tiedonsiirtolaite (MS) tyhjakayntitilaan. 

30 

11. Jonkin patenttivaatimuksen 1 — 10 mukainen menetelma, tunnettu 
siita, etta langaton tiedonsiirtolaite (MS) lahettaa pakettien siirron lopet- 
tamisen yhteydessa kuittaussanoman (304) matkaviestin- 
verkkoon (NW), ja etta langaton tiedonsiirtolaite (MS) asettaa mainit- 
35 tuun kuittaussanomaan (304) ainakin tiedon pakettien lahetystarpeesta. 
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12. Patenttivaatimuksen 11 mukainen menetelma, tunnettu siita, etta 
langaton tiedonsiirtolaite (MS) asettaa mainittuun kuittaussano- 
maan (304) lisaksi tiedon kyselysanoman (306) lahetysajankohdasta. 

5 13. Tiedonsiirtojarjestelma, jossa informaatiota on jarjestetty siirretta- 
vaksi pakettimuotoisena langattoman tiedonsiirtolaitteen (MS) ja mat- 
kaviestinverkon (NW) valilla, ja joka tiedonsiirtojarjestelma kasittaa 
valineet (RF, BTS) pakettien siirtamiseksi langattoman tiedonsiirto- 
laitteen (MS) Ja matkaviestinverkon (NW) valilla valiaikaisissa paketti- 

10 virtauksissa (UL TBF, DL TBF), joissa tietoa on jarjestetty siirrettavaksi 
yhdessa tai useammassa pakettikanavassa (PDTCH) joko ensimmai- 
seen suuntaan matkaviestinverkosta (NW) langattomaan tiedonsiirto- 
laitteeseen (MS), tai toiseen suuntaan langattomasta tiedonsiirto- 
laitteesta (MS) matkaviestinverkkoon (NW), ja valineet tiedon paketti- 

15 virtauksen paattymisesta asettamiseksi lahetettavaan pakettiin (302) 
tiedonsiirron loppuessa pakettivirtauksessa, tunnettu siita, etta tie- 
donsiirtojarjestelma kasittaa lisaksi ainakin valineet (SGSN, BTS) aina- 
kin yhden kyselysanoman (306) lahettamiseksi matkaviestinverkos- 
ta (NW) langattomaan tiedonsiirtolaitteeseen (MS) pakettien siirron 

20 mainitussa ensimmaisessa suunnassa loputtua, valineet (CPU) sen 
tutkimiseksi, onko langattomassa tiedonsiirtolaitteessa (MS) paketteja 
lahetettavana matkaviestinverkkoon (NW), jolloin langaton tiedonsiirto- 
laite (MS) kasittaa ainakin valineet (CPU) vastaussanoman (307) muo- 
dostamiseksi mainittuun kyselysanomaan (306), ja vaJineet (CPU) tie- 

25 don pakettien lahetystarpeesta asettamiseksi mainittuun vastaus- 
sanomaan (307). 

14. Patenttivaatimuksen 13 mukainen tiedonsiirtojarjestelma, tunnettu 
siita, etta vaiiaikaisten pakettivirtausten muodostaminen on jarjestetty 

30 suoritettavaksi yhdessa tai useammassa ohjauskanavas- 
sa (PCCCH, CCCH, PACCH) valitettavan signalointitiedon avulla. 

15. Patenttivaatimuksen 13 tai 14 mukainen tiedonsiirtojarjestelma, 
tunnettu siita, etta langattomaan tiedonsiirtolaitteeseen (MS) ja mat- 

35 kaviestinverkkoon (NW) on muodostettu protokollapino lahetettavan 
informaation kasittelemiseksi, ja joka protokollapino kasittaa ainakin 
RLC/MAC-kerroksen. 
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16. Patenttivaatimuksen 13, 14 tai 15 mukainen tiedonsiirtojarjestelma, 
tunnettu siita, etta mainittu vastaussanoma (307) on pakettiresurssien 
varauspyyntosanoma. 

5 17. Jonkin patenttivaatimuksen 13—16 mukainen menetelma, tun- 
nettu siita, etta matkaviestinverkko on GPRS-pakettiverkko. 

18. Langaton tiedonsiirtolaite kaytettavaksi tiedonsiirtojarjestelmassa, 
jossa informaatiota on jarjestetty siirrettavaksi pakettimuotoisena lan- 

10 gattoman tiedonsiirtolaitteen (MS) ja matkaviestinverkon (NW) valilla, ja 
joka tiedonsiirtojarjestelma kasittaa valineet (RF, BTS) pakettien 
siirtamiseksi langattoman tiedonsiirtolaitteen (MS) ja matkaviestin- 
verkon (NW) valilla valiaikaisissa pakettivirtauksissa (UL TBF, DL TBF), 
joissa tietoa on jarjestetty siirrettavaksi yhdessa tai useammassa 

15 pakettikanavassa (PDTCH) joko ensimmaiseen suuntaan mat- 
kaviestinverkosta (NW) langattomaan tiedonsiirtolaitteeseen (MS), tai 
toiseen suuntaan langattomasta tiedonsiirtolaitteesta (MS) matka- 
viestinverkkoon (NW), tunnettu siita, etta langaton tiedonsiirto- 
laite (MS) kasittaa lisaksi ainakin 

20 - valineet (RF) matkaviestinverkosta (NW) lahetetyn kyselysano- 
man (306) vastaanottamiseksi, joka kyselysanoma (306) on lahetetty 
pakettien siirron loputtua mainitussa ensimmaisessa suunnassa, 

- valineet (CPU) sen tutkimiseksi, onko langattomassa tiedonsiirto- 
laitteessa (MS) paketteja lahetettavana matkaviestinverkkoon (NW), 

25 - valineet (CPU) vastaussanoman (307) muodostamiseksi mainittuun 
kyselysanomaan, ja 

- valineet (CPU) tiedon pakettien lahetystarpeesta asettamiseksi 
mainittuun vastaussanomaan (307). 

30 19. Jonkin patenttivaatimuksen 18 mukainen langaton tiedonsiirto- 
laite (MS), tunnettu siita, etta langaton tiedonsiirtolaite (MS) kasittaa 
valineet (RF) kuittaussanoman (304) lahettamiseksi matkaviestin- 
verkkoon (NW) pakettien siirron lopettamisen yhteydessa, ja vali- 
neet (CPU) ainakin tiedon pakettien lahetystarpeesta asettamiseksi 

35 mainittuun kuittaussanomaan (304). 

20. Patenttivaatimuksen 19 mukainen langaton tiedonsiirtolaite (MS), 
tunnettu siita, etta langaton tiedonsiirtolaite (MS) kasittaa 
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valineet (CPU) tiedon kyselysanoman (306) lahetysajankohdasta aset- 
tamiseksi mainittuun kuittaussanomaan (304). 



Saapunut : 3/ A/ O 15:14; 03 2888232 - > PATREK AS I AKAS PALVELU ; Sivu 24 /• 

,03/04 , 00 16:16 FAX 03 28862gfr TAMPEREEN PATENT PRH 12)024 / 



* A3 



(57) Tiivistelma : 

Keksintd kohdistuu menetelmaan pakettien siirron jarjes- 
tamiseksi langattoman tiedonsiirtolaitteen (MS) Ja mat- 
kaviestinverkon (NW) valilla. Pakettien siirtamiseksi lan- 
gattoman tiedonsiirtolaitteen (MS) ja matkaviestinver- 
kon (NW) valilla muodostetaan valiaikaisia pakettivir- 
tauksia (UL TBF, DLTBF), joissa tietoa siirretaan yh- 
dessa tai useammassa pakettikanavassa (PDTCH) joko 
ensimmaiseen suuntaan matkavlestinverkosta (NW) 
langattomaan tiedonsiirtolaitteeseen (MS), tal toiseen 
suuntaan langattomasta tiedonsiirtolaitteesta (MS) mat- 
kaviestinverkkoon. Menetelmassa asetetaan pakettivir- 
tauksessa tiedonsiirron loppuessa lahetettavaan paket- 
tiin (302) tieto pakettivirtauksen paattymisesta. Pakettien 
siirron mainitussa ensimmaisessa suunnassa loputtua, 
matkavlestinverkosta (NW) lisaksi lahetetaan ainakln 
yksi kyselysanoma (306) langattomaan tiedonsiirtolait- 
teeseen (MS). Mlkali langattomassa tiedonsiirto- 
laitteessa (MS) on paketteja lahetettavana matka- 
viestinverkkoon (NW), langattomasta tiedonsiirtolaittees- 
ta lahetetaan mainittuun kyselysanomaan (306) vas- 
taussanoma (307), johon langaton tiedonsiirtolaite (MS) 
asettaa tiedon pakettien lahetystarpeesta. 

Fig. 3a 
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Allocation of resources in packet-switched data transfer 

The present invention relates to a method according to the preamble of 
Claim 1, a data transfer system according to the preamble of Claim 13, 
5 and a wireless data transfer device according to the preamble of Claim 
18. 

The term "wireless data transfer system" is generally used to mean any 
data transfer system, which enables a wireless data transfer connec- 

10 tion between a wireless data transfer device (MS) and fixed parts of the 
system when the user of the wireless data transfer device is moving in 
the operating region of the system. A typical wireless data transfer 
system is the Public Land Mobile Network PLMN. Most of the wireless 
data transfer systems that exist at the time of filing this application 

15 belong to so-called second generation wireless data transfer device 
systems, an example of which is the widely known GSM system 
(Global System for Mobile telecommunications). The present invention 
is especially suitable for the packet-switched wireless data transfer 
device systems being developed now. An example of these wireless 

20 data transfer device systems used in this specification is the GPRS 
system (General Packet Radio Service), the standardization of which is 
under way now. It is clear that the invention can also be applied in 
other wireless data transfer device systems in which packet-switched 
data transfer is applied. 

25 

The General Packet Radio Service (GPRS) is a new service being 
developed for the GSM wireless data transfer device system. The 
operational environment of the GPRS system comprises one or more 
subnetwork service areas, which are combined as a GPRS backbone 

30 network. The subnetwork comprises several Support Nodes (SN), 
examples of which used in this specification are the Serving GPRS 
Support Nodes (SGSN), which are connected to the mobile network 
(typically via a connection unit to the base station) so that they can 
offer packet switched services to the wireless data transfer devices via 

35 the base stations (cells). The mobile network offers packet-switched 
information transfer between the support node and the wireless data 
transfer device. Different subnetworks, in turn, are connected via the 
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GPRS Gateway Support Nodes (GGSN) to an external data network, 
such as a Public Switched Data Network (PSDN). The GPRS service 
thus enables packet-switched transfer of information between a wire- 
less data transfer device and an external data network, whereby 
5 certain parts of the mobile network form an access network. 

In order to use the GPRS services, the wireless data transfer device 
performs at first a GPRS attach, by which it notifies that it is ready for 
the transmission of packet data. The attach forms a logical link 

10 between the wireless data transfer device and the support node SGSN, 
and thus enables the transmission of short messages (SMS, Short 
Message Services) via the GPRS network, paging via a support node 
and notification of packet data to the wireless data transfer device. 
While the wireless data transfer device is attaching to the network, the 

15 support node performs the mobility management (MM) operation and 
user identification. In order to transmit and receive information, a 
Packet Data Protocol (PDP) is activated, whereby a packet data 
address to be used in a packet data connection is specified for the 
wireless data transfer device, and thus the address of the wireless data 

20 transfer device is known in the gateway GPRS support node. When the 
attach is performed, a data transfer connection is established with the 
wireless data transfer device, the support node and the gateway GPRS 
support node, and a protocol (such as (X.25 or IP), a connection 
address (e.g. X.121 address), Quality of Service and Network Service 

25 Access Point Identifier (NSAPI) are specified for the connection. The 
wireless data transfer device activates a packet data connection with 
an Activate PDP Context Request, in which the wireless data transfer 
device gives the Temporary Logical Link Identity (TLLI), the type of the 
packet data connection, the address, the required Quality of Service, 

30 the Network Service Access Point Identifier and possibly also the 
Access Point Name (APN). 

The Quality of Service specifies, for instance, how Packet Data Units 
(PDU) are handled during the transfer in the GPRS network. The 
35 Qualities of Service defined for connection addresses, for example, are 
used to control the order of transmission, buffering (packet queues) 
and the rejection of packets in the support node and the gateway 
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GPRS support node especially in situations where there are packets to 
be sent in two or more connections simultaneously. Different qualities 
of service specify different delays for the transfer of packets between 
different ends of the connection, different bit rates, and the number of 
5 packets rejected may be different in connections with different qualities 
of service. Four different Quality of Service classes have been formed 
in the GPRS system, and these classes specify the Quality of Service 
offered by the LLC layer to the connection. 

10 Reliability determines whether acknowledgement is used (ARQ) or not 
(no ARQ) in the Logical Link Control (LLC) and Radio Link Control 
(RLC) layer in data transfer. In addition, reliability determines whether 
protected mode is used in non-acknowledged data transfer, and 
whether the GPRS backbone network uses the TCP or UDP protocol in 

15 the transfer of packets that belong to the connection. 

The attached Fig. 1 shows the operation of a known LLC protocol layer 
101 in the wireless data transfer device and in the GPRS support node. 
Block 102 represents the operations of the known RLC/MAC (Radio 

20 Link Control/Media Access Control) layer that are needed between the 
LLC layer 101 and the wireless data transfer device (not shown). 
Correspondingly, block 103 represents the operations of the known 
BSSGP (Base Station Subsystem GPRS Part) layer that are needed 
between the LLC layer 101 and the closest serving GPRS support 

25 node (not shown). The interface between the LLC layer 101 and the 
RLC/MAC layers is called the RR interface, and the interface between 
the LLC layer 101 and the BSSGP layers is called the BSSGP inter- 
face. 

30 Above the LLC layer 101, there are the known GPRS mobility 
management operations 104, the SNDCP operations 105 and the short 
message service operations 106, which belong to layer 3 in the layered 
structure described here. Each of these blocks has one or more con- 
nection points to the LLC layer 101 for connecting to its different parts. 

35 The logical link control block 107 has a Logical Link - GPRS Mobility 
Management (LLGMM) control connection to block 104. The mobility 
management information is routed via the LLGMM connection between 
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the blocks 104 and the first LLE (Logical Link Entity) block of the LLC 
layer. The second 109, third 110, fourth 1 1 1 and fifth 112 LLE block are 
connected to block 105 via corresponding connections. These blocks 
are also called QoS 1, QoS 2, QoS 3 and QoS 4 according to the 
5 Quality of Service of the packets handled by these blocks. The sixth 
LLE block 113 of the LLC layer is connected to the block 106 via the 
LLSMS (Logical Link - Short Message Service) connection. The Ser- 
vice Access Point Identifiers of the first 108, second 109, third 110, 
fourth 111, fifth 112 and sixth LLE block are 1, 3, 5, 9, 11 and 7, 
10 respectively. Each of these LLE blocks is linked in the LLC layer to the 
multiplexing block 114, which processes connections via the RR inter- 
face to block 102 and further to the wireless data transfer device, as 
well as connections via the BSSGP connection to block 103 and further 
towards the support node SGSN. 

15 

The connection between the multiplexing block 114 and block 102 of 
the lower level towards the wireless data transfer device is called the 
transmission pipe. All packet data flows between the upper parts of the 
LLC layer and the lower layers 102 go through the same multiplexing 

20 block 114 and transmission pipe. For the packet data transfer of the 
LLC layer 101 in the GPRS system, it is possible to create Temporary 
Block Flows (TBF) between the wireless data transfer device and the 
mobile network. Such a temporary block flow can be started either by 
the wireless data transfer device or the mobile network. These tempo- 

25 rary block flows are temporary block flows of the RLC/MAC layer, in 
which information of the LLC layer is transferred. A temporary block 
flow may be intended for data transfer either from the mobile network 
to the wireless data transfer device, which is denoted shortly by DL 
TBF (Downlink TBF) in the signalling diagrams of figures 2, 3a and 3b, 

30 or from the wireless data transfer device to the mobile network, in 
which case it is denoted by UL TBF (Uplink TBF). 

Fig. 2 is a signalling diagram of prior art packet data transfer, in which 
temporary block flows are used. The block flow is preferably formed by 
35 means of a control channel, such as PCCCH or CCCH, by configuring 
a packet channel PDTCH. This is represented by block 201 in Fig. 2. 
When the temporary block flow has been formed, the transfer of 
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packets is started (arrow 202). Each RLC packet sent by the mobile 
network to the wireless data transfer device contains a Final Block 
Indicator (FBI). The purpose of this final block indicator is to inform the 
wireless data transfer device when the mobile network no longer has 
5 information to be sent to the wireless data transfer device in the block 
flow, whereupon this temporary block flow can be stopped. In order to 
receive packets, the wireless data transfer device switches to the 
Packet Transfer Mode and starts listening to the packet data channel 
and receiving packets. 

10 

The mobile network sets information about this in the last packet to be 
transmitted (arrow 203), for example by setting the final bit of the pack- 
ets in the packet header field to the value true (e.g. the logical mode 1). 
Then the wireless data transfer device knows that it was the last packet 

15 received in this block flow. This packet also contains the Relative 
Reserved Block Period (RRBP) field, in which the mobile network can 
inform the wireless data transfer device in which time slot the wireless 
data transfer device can send the acknowledge message. Having 
received this last packet, the wireless data transfer device transmits an 

20 acknowledgement message (204) to the mobile network in the given 
time slot and starts a timer (block 205), such as T3192 in the GPRS 
system, for time-out consideration. If the RLC Acknowledged Mode has 
been used in the block flow, the wireless data transfer device sends as 
acknowledgement the Packet Downlink Ack/Nack message, in which 

25 the Final Ack Indicator (FAI) is set to the value true, preferably the logi- 
cal mode 1. The value of this final bit notifies the mobile network that 
retransmission of packets is not needed (any more), because all pack- 
ets have been received. If the RLC Unacknowledged Mode has been 
used in the block flow, the wireless data transfer device sends the 

30 Packet Control Ack message as the acknowledgement message. The 
wireless data transfer device still continues listening to the packet data 
transfer channel PDTCH in case the wireless data transfer device 
would have to send the acknowledgement message again, until the 
time set in the timer T3192 has expired. After this, the wireless data 

35 transfer device switches to the idle state. 
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A timer is also started in the mobile network, such as T3193 in the 
GPRS system, when the mobile network has received the acknowl- 
edgement message from the wireless data transfer device. After the 
time specified in the timer has expired, the mobile network releases the 
5 temporary block flow. 

If the wireless data transfer device has packets to be sent in the idle 
mode, the wireless data transfer device cannot start sending these 
packets directly, but it must at first switch from the idle mode to the 

10 active mode (packet transmission mode). After this, the wireless data 
transfer device starts the procedure for forming a temporary block flow 
in the control channel, such as the above mentioned PCCCH or CCCH 
control channel (block 206). The transfer of packets from the wireless 
data transfer device to the mobile network can be started after the 

15 temporary block flow has been formed. The signalling performed during 
the formation is represented by arrows 207 and 208, and the configu- 
ration of the packet channel by block 209. The time needed for the 
request for resources and the formation of the temporary block flow 
may be as much as several seconds. In practice, an arrangement like 

20 the one described above delays the transfer of packets, because the 
wireless data transfer device must first wait for the end of the time-out 
consideration and switch to the idle mode before a new temporary 
block flow can be formed. In addition, establishing the connection 
causes extra loading of the control channel. Situations like the one 

25 described above arise especially in connection with the signalling proc- 
esses, in which the wireless data transfer device must send a reply to a 
message sent by the mobile network substantially immediately. 

If the mobile network has asked, in connection with the transmission of 
30 packets, the wireless data transfer device to send acknowledgement 
messages, the wireless data transfer device can inform the mobile 
network of the need to send packets in these acknowledgement mes- 
sages. However, the mobile network does not always ask for acknowl- 
edgements, and so in a situation like this the wireless data transfer 
35 device does not have a chance to ask for resources for the transfer of 
packets before the acknowledgement after the reception of the last 
packet. Because at this stage the temporary block flow has ended and 
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no transmission time slot has been reserved for the wireless data 
transfer device, the wireless data transfer device cannot send a 
request for resources. This means that the wireless data transfer 
device must switch to the idle mode and back before it can ask for 
5 resources for the transmission of packets. 

Even when the acknowledged mode is used, there may be problems in 
sending the block flow request on time. The wireless data transfer 
device can set a Channel Request Description IE in the acknowledge- 

10 ment message, whereby the mobile network may try to allocate 
resources for establishing a temporary block flow from the wireless 
data transfer device to the mobile network. In this situation, the mobile 
network sends a resource allocation message (such as Packet Uplink 
Assignment) to the wireless data transfer device, after which the wire- 

15 less data transfer device can start the transmission of packets. How- 
ever, in all situations the wireless data transfer device does not have 
time to ask for the allocation of resources before it has to send the 
acknowledgement message. The reason for this may be, for instance, 
that packets of an application layer (e.g. information related to an Inter- 

20 net browser, such as information of a home page) are being transmit- 
ted in an RLC packet received by the wireless data transfer device in a 
block flow, in which case the packet must be moved from the RLC 
layer to the LLC layer. In the LLC layer, the LLC frame structure is dis- 
mantled and transferred to the TCP/IP layer via the SNDCP layer. 

25 From the TCP/IP layer, the information contained by the packet is 
transmitted to the application. After this, the application can form a 
reply message, for example, to be transmitted further via the mobile 
network. Reverse measures are then performed, i.e. the information of 
the application layer is transformed via the intermediate layers to 

30 information of the LLC layer and further to RLC packets. The time 
taken by this whole process may be so long that information about the 
need to transmit packets is not received in the RLC layer before the 
acknowledgement message of the RLC layer is sent to the mobile net- 
work. 

35 

In the GPRS system, the wireless data transfer device has a time of 
13 — 26 TDMA frames (one frame is ca. 4.615 ms) to send an acknowl- 
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edgement message. This time is influenced by the value of the RRBP 
field in the packet transmitted by the mobile network. This means that 
the upper layers of the protocol stack have approx. 60 to 120ms of time 
to form the packet to be transmitted and move it to the RLC layer. In 
5 practical situations this does not often succeed, and thus the wireless 
data transfer device must first switch to the idle mode before a tempo- 
rary packet flow from the wireless data transfer device to the mobile 
network can be formed. 

The purpose of the present invention is to reduce the above mentioned 
drawbacks and to accomplish a more efficient method and system in 
packet-switched data transfer between a wireless data transfer device 
and a mobile network. The invention is based on the idea that when the 
last packet of each packet transfer has been transferred from the 
mobile network to a wireless terminal device, such as a wireless data 
transfer device, a enquiry message is transmitted from the mobile net- 
work to the wireless terminal device, to which enquiry message the 
terminal device can send a reply and when required, ask for resources 
for data transfer from the wireless terminal device to the mobile net- 
work. If there are packet data units to be sent in the wireless data 
transfer device, the formation of a temporary block flow can be started 
without the wireless data transfer device switching to the idle mode and 
back. The method according to the invention is characterized in what is 
set forth in the characterizing part of Claim 1. The data transfer system 
according to the invention is characterized in what is set forth in the 
characterizing part of Claim 13. The wireless data transfer device 
according to the invention is characterized in what is set forth in the 
characterizing part of Claim 18. 

30 The present invention provides considerable advantages as compared 
to the prior art methods and systems. With the method according to the 
invention, the transfer of packets from the wireless data transfer device 
can be started faster than in the prior art solutions. In addition, the 
invention can reduce the traffic on the control channel when a tempo- 

35 rary block flow is formed, and thus the resources of the mobile network 
can be used more efficiently. 
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In the following, the invention will be described in more detail with 
reference to the accompanying drawings, in which 

Figure 1 shows a prior art protocol stack, 

Figure 2 is a schematic signalling diagram of the establishment of a 
packet-switched connection according to prior art, 



Figure 3a is a schematic signalling diagram of the establishment of a 
10 packet-switched connection from the wireless data transfer 

device to the mobile network according to a preferred 
embodiment of the invention, 

Figure 3b is a schematic signalling diagram of a situation in which 
15 there are no packets to be sent to the mobile network in the 

wireless data transfer device, and 

Figure 4 shows an advantageous system in which the invention can 
be applied. 

20 

A wireless data transfer system of the GPRS type shown as a simpli- 
fied diagram in Fig. 4 will be used as an example in the following 
description of a preferred embodiment of the invention, but it is clear 
that the invention is not limited to this system only, but it can also be 
25 applied in other message transmission systems, in which packet- 
switched data transmission is used. In a mobile network, which uses 
the GPRS system, data transfer between the wireless data transfer 
device MS and the support node SGSN of the mobile network is pref- 
erably performed via the base station BS. 

30 

The transfer of packets from the mobile network NW towards the wire- 
less data transfer device MS will be discussed at first in the following. It 
is assumed that the wireless data transfer device MS is in the idle 
mode and that it listens to the traffic of a control channel in order to 
35 detect messages possibly sent to the wireless data transfer device. 



10 

In order to start the transfer of packets, the procedure for establishing a 
temporary block flow is started at first. In the following example, the 
establishment of a temporary block flow will be described using the 
PCCCH channel as the control channel, but the corresponding princi- 
5 pies can also be applied to the CCCH channel. Figure 3a illustrates the 
establishment of the connection and the transfer of packets between 
the wireless data transfer device MS and the mobile network NW as a 
schematic signalling diagram. Correspondingly, Fig. 3b illustrates a 
situation in which the transmission of packets from the wireless data 

10 transfer device MS is not started when the transmission of packets 
received from the mobile network NW has ended. In a situation that 
there are packets of the LLC layer to be sent to the wireless data 
transfer device MS from the mobile network NW, the support node 
SGSN starts the establishment of a temporary connection. The wire- 

15 less data transfer device is then preferably in the idle mode and listens 
to the traffic in the control channel. In order to start data transfer, a 
packet data traffic channel PDTCH, where resources are allocated for 
the packet-switched connection, is configured (block 301). The mobile 
network NW allocates one or more Packet Data Traffic Channels 

20 (PDTCH) for the connection. The number of channels (e.g. time slots) 
to be allocated depends on, for instance, the settings made by the 
operator of the mobile network NW, the Quality of Service reserved for 
the connection, the packet connection properties of the receiving wire- 
less data transfer device, etc. The mobile network NW sends a Packet 

25 Downlink Assignment message to the wireless data transfer device 
MS. The assignment message may contain, for instance, the Tempo- 
rary Flow Identity (TFI), timing information, on the basis of which the 
wireless data transfer device can estimate the starting time of the 
transmission of data packets, and information about the time slot or 

30 periods in which the packets of the packet connection are transferred, 
In order to receive packets, the wireless data transfer device switches 
to the Packet Transfer Mode and preferably starts the timer. The iden- 
tifier T3190 is used for this timer in the GPRS system. After this, the 
wireless data transfer device starts listening to the packet data traffic 

35 channel and receiving packets. The purpose of the timer is to prevent 
the wireless data transfer device from staying in the packet reception 
mode in error situations and when the transmission of packets has 
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ended. Error situations may arise when, for example, the wireless data 
transfer device cannot receive packets for some reason or the mobile 
network does not send packets. Error situations are not dealt with in 
more detail in this specification, because the procedures are known as 
5 such. 

The mobile network sends packets in the packet data traffic channel 
PDTCH (arrow 302). The wireless data transfer device MS receives 
each packet and sends an acknowledgement message, if the mobile 

10 network NW has asked for it. By the acknowledgement message, the 
wireless data transfer device MS can inform the mobile network NW 
that the packet has either been received successfully (ACK) or that 
there have been errors in the reception (NACK). If the mobile network 
NW has asked for the transmission of acknowledgement messages, 

15 the wireless data transfer device MS can also use the acknowledge- 
ment messages to notify the mobile network NW of the need to trans- 
mit packets as long as the temporary block flow DL TBF is activated. 

The mobile network NW sets information about the end of the packets 
20 in the last packet to be transmitted (arrow 303), for example by setting 
the Final Block Indicator (FBI) in the packet header field to the value 
true (e.g. the logical mode 1). Then the wireless data transfer device 
MS knows that it was the last packet received in this block flow. The 
wireless data transfer device sends an acknowledgement message to 
25 the mobile network (arrow 304) and starts another timer, such as 
T3192 in the GPRS system (block 305). 

After the mobile network NW has received information that the last 
packet has been received, in a system according to a preferred 

30 embodiment of the invention the mobile network sends a enquiry mes- 
sage 306 (such as Packet Power Control/Timing Advance (RRBP)), in 
which the enquiry information (the RRBP field in the GPRS system) 
has been set, and the wireless data transfer device can answer the 
enquiry by using the radio resource reserved for the wireless data 

35 transfer device MS, which was notified in the enquiry message. In 
addition, preferably the same identifier TFI reserved for the wireless 
data transfer device as was used in the ended block flow is used in this 
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enquiry message. Setting the enquiry information in the message 
means in practice that the wireless data transfer device MS is expected 
to send a reply message in the allocated radio resource. 

5 If, however, the wireless data transfer device MS has packets to be 
sent, it does not send the normal Packet Control Acknowledgement 
message, but having received this enquiry message, the wireless data 
transfer device sends a PACKET_RESOURCE_REQUEST 307 to the 
mobile network NW for establishing a temporary block flow for the 

10 transfer of packets, if there are packets in the wireless data transfer 
device MS waiting for transmission. In addition, the wireless data 
transfer device preferably starts the timer T3168 and continues listen- 
ing to the packet data traffic channels PDTCH. In other case, the wire- 
less data transfer device MS replies normally with the 

15 PACKET_CONTROL_ACKNOWLEDGEMENT message 310 (Fig. 3b). 
If the wireless data transfer device MS did send a request for the allo- 
cation of packet resources, the mobile network NW detects that the 
wireless data transfer device MS has packets to be sent and can start 
the allocation of resources for a new temporary block flow. 

20 

If the wireless data transfer device MS did send a resource allocation 
request 307 to the mobile network NW, it is examined whether it has 
sufficiently resources available at the moment for the establishment of 
a block flow. If there are resources available, the mobile network NW 

25 sends a PACKET JJPLINK_ASSIGNMENT message 308 to the wire- 
less data transfer device MS. After the configuration measures needed 
for establishing a temporary block flow have been performed, the 
wireless data transfer device MS can start the transfer of packets 
essentially immediately (block 309). After this, operation continues in a 

30 manner known as such. 

In a system according to another preferred embodiment of the inven- 
tion, which is shown as a schematic signalling diagram in Fig. 3c, the 
procedure is the following. After the mobile network NW has received 
35 information that the last packet has been received, the mobile network 
sends in a data channel an assignment message 310 (such as Packet 
Uplink Assignment), in which the wireless data transfer device has 
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been informed in which time slot it can send a temporary packet 
resource allocation request 307, if required. After this, the operation 
continues as shown in Fig. 3a. 

5 In a system according to yet another preferred embodiment of the 
invention, the procedure may also be the following (Fig. 3d). The 
mobile network sends 31 1 the last data packet again after the mobile 
network NW has received information that the last packet has been 
received. In this retransmitted packet, the final bit has been set in the 

10 value true, and the wireless data transfer device has been allocated a 
resource for sending acknowledgement. In addition, in this repeated 
packet it is also possible to try to set the value of the RRBP field such 
that the wireless data transfer device MS would have as long a time as 
possible for sending the acknowledgement message. The wireless 

15 data transfer device is expected to send acknowledgement to this 
message. If the RLC layer in the wireless data transfer device has now 
received information that there are packets to be sent to the mobile 
network, the wireless data transfer device can send a temporary packet 
resource allocation request 307, as was described earlier in this speci- 

20 fication, by setting a resource allocation request in the acknowledge- 
ment message. 

Having received the acknowledgement message, the mobile network 
examines whether the resource allocation request has been set in it. If 

25 it has not been set, the mobile network may repeat the transmission of 
this last packet N times, where N is a value selected in advance. Then 
the length of the time given to the wireless data transfer device for 
requesting resources can be set as suitable in the existing systems by 
selecting N so that on one hand, needlessly long waiting times are 

30 avoided, and on the other hand, in practical situations the wireless data 
transfer device generally has sufficiently long a time for sending the 
resource allocation request. If the mobile network NW detected that a 
resource allocation request has been set, the mobile network starts the 
procedure for establishing a temporary block flow and stops the 

35 repeated transmissions of the last packet. In this embodiment, the 
wireless data transfer device starts the timer T3192 preferably again in 
connection with the transmission of the acknowledgement message. 
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Correspondingly, the mobile network NW starts the timer T3193 again 
when it has received the acknowledgement message from the wireless 
data transfer device MS. 

5 The purpose of starting the above mentioned timers T3168, T3192 is, 
among other things, to prevent the wireless data transfer device MS 
from staying to wait for messages sent by the mobile network NW for 
unnecessarily long a time in error situations, for example. Then, if the 
wireless data transfer device MS does not receive a packet connection 
10 assignment message 308, for example, from the mobile network NW 
before the time set in the timer T3192 has expired, the wireless data 
transfer device MS preferably switches to the idle mode in the known 
manner. 

15 In a system according to yet another embodiment of the invention, the 
mobile network NW does not automatically send a enquiry message 
306 after the last data packet transmitted, but the mobile network NW 
concludes on the basis of the type of the information to be transferred, 
for example, whether a need to transfer packets from the wireless data 

20 transfer device MS to the mobile network NW is expected. The situa- 
tion like this is for instance when the information to be transferred con- 
sists of signalling messages of the mobile network NW and the wire- 
less data transfer device MS, to which a reply message is expected 
from the wireless data transfer device MS. 

25 

In a system according to yet another preferred embodiment of the 
invention, the wireless data transfer device MS can conclude whether it 
has a need to transmit packets to the mobile network NW after the 
wireless data transfer device MS has received the packets transmitted 

30 from the mobile network NW. Then the procedure may preferably be 
the following. The wireless data transfer device MS sets in the 
acknowledgement message it sends to the last received packet the 
information that the wireless data transfer device MS may relatively 
soon have a need to send packets. This information may include a 

35 mention of a period of time after which the wireless data transfer device 
MS will ask for resources for the transmission of packets, if required. 
The mobile network can then set time-out consideration and maintain 
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the information needed to establish a new temporary block flow. In this 
embodiment, the mobile network NW sends the enquiry message 306 
mentioned in connection with the description of the first preferred 
embodiment of the invention preferably after the period of time given by 
5 the wireless data transfer device MS. As a reply to this enquiry mes- 
sage, the wireless data transfer device MS sends the resource alloca- 
tion request 307 in a situation where the wireless data transfer device 
MS has packets to be transmitted. However, if there are no packets to 
be sent within the time specified by the time-out information, operation 
10 continues preferably in accordance with the prior art. By this arrange- 
ment, the use of radio resources can be reduced further when forming 
the temporary block flows. 

By the arrangement according to the invention, the loading of the 
15 common control channels can be reduced, because in situations like 
those described above, the resource allocation request can be imple- 
mented by using a data channel, which is assigned to at least the 
wireless data transfer device in question. Resources are then released 
from the control channels to other message transmission. 

20 

The Relative Reserved Block Period field RRBP mentioned above in 
the description of the invention can be advantageously applied in the 
GPRS system, for instance, in the following manner. There are now 
two bits reserved for the field, and when the present invention is 
25 applied, their meaning can be defined according to the following Table 
1 in a system used as an example. 



BO 


B1 


The transmission block period reserved for the wireless data 
transfer device 


0 


0 


Number of TDMA frame = (N+1 3) mod 271 5648 


0 


1 


Number of TDMA frame = (N+17or N+1 8) mod 2715648 


1 


0 


Number of TDMA frame = (N+21 or N+22) mod 2715648 


1 


1 


Number of TDMA frame = (N+52 or N+78) mod 271 5648 



TABLE 1 
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When the wireless data transfer device MS receives a message, which 
contains the transmission block period field RRBP, the wireless data 
transfer device MS should send a reply message to the mobile network 
NW within ca. 60 — 120 ms (the first 3 alternatives of Table 3) from the 
5 reception of this message, depending on the value of the reply block 
period field. In this preferred embodiment, one row of the transmission 
block period field (B0=1, B1=1) has been reserved for a situation in 
which a longer time is reserved for the wireless data transfer device for 
forming the reply message. In the example of Table 1, this means that 
10 the wireless data transfer device MS has approx. 240 ms ((N+52) mod 
2715648) or even approx. 360 ms ((N+78) mod 2715648) of time to 
form the reply message. Then the establishment of a temporary block 
flow from the wireless data transfer device MS to the mobile network 
NW can be implemented as follows, for example. 

15 

The mobile network NW sets the final bit in the header field of the last 
data frame to the value true and the value 3 (B0=1, B1=1) to the 
transmission block period, if the wireless data transfer device does not 
have a temporary block flow in the direction of the mobile network at 

20 the moment. When required, the wireless data transfer device sets in 
the reply message the information about the need to establish a tempo- 
rary block flow. If, however, such a temporary block flow already exists, 
the mobile network preferably sets the value 0 (B0=0, B1=0) in the 
transmission block period field, whereby the temporary block flow from 

25 the mobile network in the direction of the wireless data transfer device 
can be stopped as soon as possible. 

One of the advantages provided by the embodiment described above 
is the fact that a new enquiry message need not be sent from the 
30 mobile network NW to the wireless data transfer device MS, and in 
spite of this the wireless data transfer device has more time to form the 
acknowledgement message than in the prior art solutions. 

The packets to be transferred in the temporary block flows may be 
35 packets that are used for the transfer of information of an application, in 
which case the information packets are transferred in the known man- 
ner from the application level to the lower layers of the protocol stack to 
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be transferred as packets of the RLC/MAC layer. In the Subnetwork 
Dependent Convergence Protocol (SNDCP) block the packets are 
divided, if required, to different queues according to the Quality of Ser- 
vice requirements specified for each packet. Figure 1 shows four 
5 Qualities of Service (QoS) by way of example: first class, second class, 
third class and fourth class. However, with regard to the application of 
this invention it is not significant as such what kind of requirements for 
the quality of service have been set for different packets. 

10 The SNDCP block transmits the packets via the Service Access Point 
(SAP) corresponding to the Quality of Service to the LLC layer. One 
Logical Link Entity (LLE) for each packet queue corresponding to a 
Quality of Service has preferably been formed in this logical link control 
(LLC) layer. 

15 

The Logical Link Entity performs the operations of the LLC protocol 
layer, such as possible retransmissions of the packets. Below the LLC 
layer, in the connection point between the wireless data transfer device 
and the mobile network, there is a RLC/MAC (Radio Link Control/ 
20 Medium Access Control) layer in the protocol stack shown in Fig. 1. In 
a protocol stack according to the example used here, this is imple- 
mented by one RLC block, the tasks of which include for instance 
requesting the allocation of resources from the mobile network for all 
packets sent to the radio path. 

25 

In Fig. 1 , a data transfer connection has been formed between the LLE 
and RLC block via the RR interface, but it is clear that an arrangement 
consisting of several RLC blocks can also be used in connection with 
the invention. 

30 

Fig. 4 shows the connections of a telecommunications network in a 
packet-switched GPRS service. In the infrastructure of the network, the 
main element for the GPRS services is the GPRS Support Node, GSN. 
It is a mobility router, which implements the connection and co-opera- 
35 tion between different data networks, for example to the PSPDN (Pub- 
lic Switched Packet Data Network) via the connection Gi or to the 
GPRS network of another operator via the connection Gp, mobility 
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management with the GPRS registers via the connection Gr, and the 
transmission of data packets to wireless data transfer devices MS irre- 
spective of their location. Physically, the GPRS Support Node GSN can 
be integrated with the Mobile Switching Center (MSC) or it can be a 
5 separate network element based on the architecture of the data net- 
work routers. User data goes directly between the support node GSN 
and the base station system BSS consisting of the base stations BTS 
and base station controllers BSC via the connection Gb, but there is a 
signalling connection Gs between the support node GSN and the 

10 mobile switching center MSC. In Figure. 4, the solid lines between 
blocks represent data traffic (or the transfer of speech or data in digital 
form) and the broken lines represent signalling. Physically, data may 
pass transparently via the mobile switching center MSC. The radio 
interface between the wireless data transfer device MS and the fixed 

15 network goes via the base station BTS and is denoted by the reference 
Um. The references Abis and A denote the interface between the base 
station BTS and the base station controller BSC, and correspondingly 
between the base station controller BSC and the mobile switching 
centre MSC, which is a signalling connection. The reference Gn repre- 

20 sents the connection between different support nodes of the same 
operator. The support nodes are generally divided into Gateway GPRS 
Support Nodes (Gateway GSN or GGSN) and Serving GPRS Support 
Nodes (Serving GSN or SGSN), as shown in Fig. 4. The GSM system 
is of the Time Division Multiple Access (TDMA) type, in which traffic in 

25 the radio path takes place by time division in consecutive TDMA 
frames, each of which consists of several (eight) time slots. In each 
time slot, the information packet is sent as a radio frequency burst of 
finite duration, which consists of a number of modulated bits. The time 
slots are used mainly as control channels and traffic channels. The 

30 traffic channels are used for the transfer of speech and data, and the 
control channels are used for signalling between the base station BTS 
and the wireless data transfer devices MS. 

The RLC block according to the invention and its functionality can be 
35 implemented in the equipment used in the present mobile communica- 
tion systems by making changes in the parts of the programs that deal 
with the implementation of the protocol stacks. In a wireless terminal 
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MS the functions can be largely implemented in connection with the 
processing equipment CPU at least partly by programming. This proc- 
essing equipment CPU preferably comprises at least one processor, 
and it can be realized by means of an Application Specific Integrated 
Circuit (not shown), for example. For radio data transfer, the wireless 
data transfer device MS is equipped with a radio part RF, in the known 
manner. 

The present invention is not limited to the above described embodi- 
ments only, but its details can be modified without departing from the 
scope defined by the attached claims. The invention can also be 
applied in the Universal Mobile Telecommunication System (UMTS), 
for example. 
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Claims 

1. A method for arranging the transfer of packets between a 
wireless data transfer device (MS) and a mobile communication net- 

5 work (NW), in which method for transferring packets between a wire- 
less data transfer device (MS) and a mobile communication net- 
work (NW) there are formed temporary packet flows (UL TBF, DL TBF), 
in which data is transferred in one or more packet data traffic chan- 
nels (PDTCH) either in the first direction from the mobile communica- 

10 tion network (NW) to the wireless data transfer device (MS), or in the 
second direction from the wireless data transfer device (MS) to the 
mobile communication network, and in which method, when data 
transfer ends in a packet flow, a notification of the end of the data 
transfer is added to the packet (302) to be transmitted, characterized in 

15 that when the transfer of packets in said first direction has ended, at 
least one enquiry message (306) is also sent from the mobile commu- 
nication network (NW) to the wireless data transfer device (MS), and 
that if there are packets in the wireless data transfer device (MS) to be 
sent to the mobile communication network (NW), a response mes- 

20 sage (307) to said message (306) is sent from the wireless data trans- 
fer device, to which response message (307) the wireless data transfer 
device (MS) sets information about the need to send packets. 

2. A method according to Claim 1, characterized in that the 
25 formation of temporary block flows is carried out by means of signalling 

information transmitted in one or more control chan- 
nels (PCCCH, CCCH, PACCH). 

3. A method according to Claim 1 or 2, characterized in that 
30 the processing of the information to be transmitted takes place 

according to a protocol stack, which includes at least an RLC/MAC 
layer. 

4. A method according to any one of the claims 1 , 2 or 3, char- 
35 acterized in that said reply message (307) is a request message for the 

allocation of packet resources. 
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5. A method according to any one of the claims 1 to 4, charac- 

terized in that the last transmitted packet (302) is used as the enquiry 
message (306). 

5 6. A method according to any one of the claims 1 to 4, charac- 

terized in that the Packet Power Control/Timing Advance message is 
used as the enquiry message (306). 

7. A method according to any one of the claims 1 to 4, charac- 
10 terized in that the Packet Uplink Assignment message is used as the 

enquiry message (306). 

8. A method according to any one of the claims 5, 6 or 7, char- 
acterized in that the transmission of the enquiry message (306) is 
repeated, whereby the following steps are also performed in the 
method: 

— the wireless data transfer device transmits a reply mes- 
sage (307), to which the wireless data transfer device (MS) 
sets information about the need to transmit packets, 

— said reply message (307) is received in the mobile 
communication network and it is examined whether said 
information about the need to transmit packets has been set 
in the reply message, and if the information about the need 
to transmit packets has been set, the formation of a tempo- 
rary block flow from the wireless data transfer device to the 
mobile communication network is started, otherwise said 
enquiry message (306) is transmitted again. 

9. A method according to any one of the claims 1 to 8, charac- 
30 terized in that the mobile communication network is a GPRS packet- 
switched network. 

10. A method according to any one of the claims 1 to 5, in 
which the wireless data transfer device (MS) has at least an active 

35 mode and an idle mode, characterized in that if the wireless data 
transfer device (MS) does not have packets to be transferred when the 
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transfer of packets in the first direction is stopped, the wireless data 
transfer device (MS) is set to the idle mode. 

11. A method according to any one of the claims 1 to 10, 
5 characterized in that when the transfer of packets has stopped, the 

wireless data transfer device (MS) sends an acknowledgement mes- 
sage (304) to the mobile communication network (NW), and that the 
wireless data transfer device (MS) sets in said acknowledgement mes- 
sage (304) at least information about the need to send packets. 

10 

12. A method according to Claim 11, characterized in that the 
wireless data transfer device (MS) also sets in said acknowledgement 
message (304) information about the time of transmission of the 
enquiry message (306). 

15 

13. A data transfer system, in which information is arranged to 
be transferred in packet form between a wireless data transfer 
device (MS) and a mobile communication network (NW), and which 
data transfer system comprises means (RF, BTS) for transferring 

20 packets between the wireless data transfer device (MS) and the mobile 
communication network (NW) in temporary block flows (ULTBF, 
DL TBF), in which information is arranged to be transferred in one ore 
more packet data traffic channels (PDTCH) either in the first direction 
from the mobile communication network (NW) to the wireless data 

25 transfer device (MS), or in the second direction from the wireless data 
transfer device (MS) to the mobile communication network (NW), and 
means for setting information about the end of the block flow in the 
packet to be transmitted (302) when data transfer ends in a block flow, 
characterized in that the data transfer system also comprises at least 

30 means (SGSN, BTS) for sending at least one enquiry message (306) 
from the mobile communication network (NW) to the wireless data 
transfer device (MS) when the transfer of packets in said first direction 
has stopped, means (CPU) for examining whether the wireless data 
transfer device (MS) contains packets to be sent to the mobile commu- 

35 nication network (NW), whereby the wireless data transfer device (MS) 
comprises at least means (CPU) for forming a reply message (307) to 
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said enquiry message (306), and means (CPU) for setting information 
about the need to send packets in said reply message (307). 

14. A data transfer system according to Claim 13, characterized 
5 in that the formation of temporary block flows is arranged to be per- 
formed by means of signalling information transmitted in one or more 
control channels (PCCCH, CCCH, PACCH). 

15. A data transfer system according to Claim 13 or 14, charac- 
10 terized in that a protocol stack for processing the information to be 

transmitted has been formed in the wireless data transfer device (MS) 
and the mobile communication network (NW), and that the protocol 
stack comprises at least an RLC/MAC layer. 

15 16. A data transfer system according to any one of the claims 

13, 14 or 15, characterized in that said reply message (307) is a 
request message for the allocation of packet resources. 

17. A method according to any one of the claims 13 to 16, 
20 characterized in that the mobile communication network is a GPRS 

packet-switched network. 

18. A wireless data transfer device for being used in a data 
transfer system, in which information is arranged to be transferred in 

25 packet form between a wireless data transfer device (MS) and a mobile 
communication network (NW), and which data transfer system com- 
prises means (RF, BTS) for transferring packets between the wireless 
data transfer device (MS) and the mobile communication network (NW) 
in temporary block flows (ULTBF, DLTBF), in which information is 

30 arranged to be transferred in one or more packet data traffic chan- 
nels (PDTCH) either in the first direction from the mobile communica- 
tion network (NW) to the wireless data transfer device (MS), or in the 
second direction from the wireless data transfer device (MS) to the 
mobile communication network (NW), characterized in that the wireless 

35 data transfer device (MS) also comprises at least 

— means (RF) for receiving a enquiry message (306) sent 

from the mobile communication network (NW), which 
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enquiry message (306) has been sent after the transfer of 
packets has stopped in said first direction, 

— means (CPU) for examining whether the wireless data 
transfer device (MS) has packets to be sent to the mobile 
communication network (NW), 

— means (CPU) for forming a reply message (307) to said 
enquiry message, and 

— means (CPU) for setting information about the need to send 
packets to said reply message (307). 

19. A wireless data transfer device (MS) according to Claim 18, 
characterized in that the wireless data transfer device (MS) comprises 
means (RF) for sending an acknowledgement message (304) to the 
mobile communication network (NW) when the transfer of packets has 
stopped, and means (CPU) for setting in said acknowledgement 
message (304) at least information about the need to send packets. 

20. A wireless data transfer device (MS) according to Claim 19, 
characterized in that the wireless data transfer device (MS) comprises 
means (CPU) for setting in said acknowledgement message (304) 
information about the time of transmission of the enquiry 
message (306). 
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Abstract: 

The invention relates to a method for arranging the transfer of packets 
between a wireless data transfer device (MS) and a mobile communi- 
5 cation network (NW). For transferring packets between the wireless 
data transfer device (MS) and the mobile communication net- 
work (NW), temporary block flows (ULTBF, DLTBF) are formed, and 
information is transferred in these block flows in one ore more packet 
data traffic channels (PDTCH) either in the first direction from the 

10 mobile communication network (NW) to the wireless data transfer 
device (MS) or in the second direction from the wireless data transfer 
device (MS) to the mobile communication network. In the method, 
information about the end of the block flow is set in a packet (302) to 
be transmitted in a block flow when data transfer has stopped. When 

15 the transfer of packets in said first direction has stopped, at least one 
enquiry message (306) is also sent from the mobile communication 
network (NW) to the wireless data transfer device (MS). If there are 
packets to be sent to the mobile communication network (NW) in the 
wireless data transfer device (MS), a reply message (307) to said 

20 enquiry message (306) is sent from the wireless data transfer device 
(MS), which also sets information about the need to send packets in 
the reply message (307). 
Fig. 3a 
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